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THE AMERICAN SOCIETY OF NATURALISTS. 
THE CHICAGO MEETING. 


THE meetings of the American Society 
of Naturalists and of the affiliated societies 
held last week in Chicago were not only 
important for the scientific work pre- 
sented, but were also noteworthy as mark- 
ing an epoch in the organization of science 
in America. The nineteenth century is re- 
garded on all sides as the era of science. 
It was also an era of individualism in 
science, as in business and in political insti- 
tutions. Historical developments do not 
usually oceur to fit the calendar, but it has 
so happened that the first year of the pres- 
ent century has witnessed in America an 
extraordinary advance toward that organ- 
ization of science and that cooperation 
among scientific men, which will probably 
be typical of the century. 

The American Association for the Ad- 
vanecement of Science met last August in 
Denver, passing for the first time beyond 
the banks of the Mississippi, and becoming 
national in fact as well as in name. The 
Association alsobecame at the Denver meet- 
ing truly representative, not only of the 
whole country, but also of all the sciences, 
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by its action in making its council the rep- 
resentative body for all our scientifie socie- 
ties. Equally important in this direction 
was the decision to meet next year at 
Washington in midwinter, making it pos- 
sible for all the scientifie societies to come 
together in a great national congress. The 
success of the Association in securing the 
adhesion of our leading institutions of 
learning to convocation week, thus obtain- 
ing an excellent time for the meetings, must 
also be regarded as an event of great 
moment. 

As the American Association met for the 
first time in the western half of the coun- 
try, so the American Society of Naturalists 
met this year for the first time west of the 
eastern seaboard. Joining with the natural- 
ists of the Central and Western States the 
society became truly national in character. 
Equally important was the decision of the 
society to meet next winter at Washington 
in conjunction with the American Associa- 
tion—a step taken not only by eastern 
naturalists, but also by those of the Central 
and Western States. The congress next 
year at Washington will bring together the 
societies that have hitherto been divided 
between summer and winter meetings, and 
will thus represent the entire domain of 
science, as well as the whole country. It 
will be a meeting from which no scientific 
man ean afford to absent himself, while its 
magnitude will give science a position be- 
fore the national government, before our 
educational institutions and before the 
general publie that it has never hitherto 


obtained. 
The subject chosen for discussion at Chi- 
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eago was ‘The Relation of the American 
Society of Naturalists to other Scientific 
Societies ’—a topic obviously fitted to the 
occasion. The result of the discussion was 
most satisfactory in demonstrating the de- 
sire of those representing different sciences 
and different regions of the country to eo- 
operate for the common good. The speak- 
ers from the Eastern States, Professors 
Minot, MeGee and Cattell, tended to em- 
phasize the importance of national union, 
whereas the speakers from the Central 
States, Professors Davenport, Trelease, 
Birge and Forbes, laid special weight on 
the need for local centers; but all agreed 
that we must have a strong central organ- 
ization with a great annual meeting, while 
at the same time we must provide local and 
sectional meetings for those unable to at- 
tend the general congress, and also for the 
purpose of having groups not too large for 
adequate discussion. There was a unani- 
mous sentiment that arrangements should 
be made by which the more local societies 
and meetings should not rival, but support 
the central organization. Committees were 
appointed by the American Society of 
Naturalists, and the Naturalists of the Cen- 
tral and Western States to cooperate in 
formulating plans for future meetings, 
and, as has been stated, the western natur- 
alists decided to meet next year in Wash- 
ington. 

No less timely than the annual discus- 
sion, was the address of the president, 
Professor Sedgwick, on ‘ The Modern Sub- 
jection of Science and Edueation to Prop- 
aganda, printed in the present issue of 
Science. The usefulness of a society such 
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as the Naturalists is well indicated by an 
address of this character, stating in a semi- 
official way the consensus of opinion of 
scientifie men on a topic of great concern 
to the whole people. For this address, and 
for his leading part in the arrangements 
for the Chicago meeting, Professor Sedg- 
wick has the thanks of all naturalists. The 
lecture by Dr. Howard, like the president’s 
address, was a model of what the occasion 
required. The subject ‘ International Work 
with Beneficial Insects’ was of interest to 
all, and the treatment was neither technical 


-nor trivial. 


The local arrangements were admirable. 
The University of Chicago offered every 
possible facility for the meetings. Presi- 
dent Harper weleomed the societies and en- 
tertained them at his house. The local 
committee, headed by Professors Daven- 
port and Jordan, left nothing undone. 
The hotel headquarters were probably the 
best ever provided, and the dinner—at- 
tended by two hundred members, fifty 
more than at any previous meeting—was 
excellent, from the point of view both of 
the physiologist and of the psychologist. 
There were no speeches except the presi- 
dent’s address, but after the official ad- 
journment, most of those present lingered 
for an hour or two in pleasant social 
groups. 

Three hundred and three scientific men 
registered, and there were doubtless some 
who omitted this formality. The meeting 
was the largest in the history of the Society, 
and nearly as large as the meetings of the 
American Association when it meets in the 
Central States. The attendance from the 
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Eastern States was very satisfactory, 
though the journey naturally prevented 
the attendance of many of the younger 
men. The Central States, including Lowa, 
Nebraska and Missouri, were very fully 
represented. 

The number of papers announced on the 
preliminary programs of the affiliated so- 
cieties—considerably increased at the time 
of the meetings—was as follows: Ameri- 
ean Morphological Society, 50; American 
Physiological Society, 43; Association of 
American Anatomists, 31; Society of 
American Bacteriologists, 35; Botanists of 
the Central and Western States, 28; Amer- 
ican Psychological Association and West- 
ern Philosophical Association, 23; Section 
H, Anthropology, of the American Associa- 
tion, 16. Adding the addresses and dis- 
cussions before the Naturalists, there were 
thus 244 scientific papers on the prelimi- 
nary programs, probably the largest num- 
ber presented at any meeting of the Natur- 
alists, and equalling the number usually 
presented at the meetings of the American 
Association. Either the official proceed- 
ings or fuli reports of the meetings of the 
different scientific societies will be pub- 
lished in subsequent issues of this journal. 

The Council of the American Associa- 
tion held a well-attended meeting. The 
permanent secretary, Dr. Howard, made a . 
report showing that the number of mem- 
bers has greatly increased during the year, 
and that the finances are in good condition. 
The membership at the end of the year 
was over three thousand, and the initiation 
fees of the new members had more than 
defrayed the cost of sending ScrENCcE to all 
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members. The committee on convocation 
week presented the report published in the 
issue of this journal for December 27, 
showing that both our institutions of 
learning and our societies are unani- 
mously cooperating in setting aside for the 
meetings of learned and scientific societies 
the week in which the first day of January 
falls. A committee was appointed to con- 
sider the question of the duty imposed on 
scientific apparatus imported for educa- 
tional institutions, a resolution was passed 
advocating a national health service, and 
other business was transacted. The most 
interesting feature of the meeting was per- 
haps the representation of Section K, 
Physiology and Experimental Medicine, by 
its first officers, Professors Weleh and Lee. 
It was decided that the first meeting of the 
Section should be held in Washington a 
year henee, and that all scientific papers 
must be presented through one of the 
national societies devoted to the sciences 
falling within the seope of the Section. 
While the affiliated scientifie societies de- 
voted to the biologieal sciences were meet- 
ing in Chieago, the other scientific societies 
that hold winter meetings were in session 
in different cities. The American Geo- 
logical Society met in Rochester, the Amer- 
ican Chemical Society in Philadelphia, the 
Astronomical and Astrophysical Society 
of America in Washington, the American 
Mathematical and Physical Societies and 
the eastern branch of the Society for Plant 
Morphology and Physiology in New York. 
So far as can be judged from the prelimi- 


nary programs and from accounts that 
have reached us, the meetings were in all 


eases successful, and this will doubtless be 
fully proved by the reports that will be 
published in this journal. It will, how- 
ever, be a gain to the separate societies and 
especially to science as a whole when ail 
our men of science gather in one congress 
as will be the case next year. 

Only those who have attended the meet- 
ings of our scientific societies in recent 
years can fully appreciate the improve- 
ment that has taken place in the conduct 
of the meetings, the increase in the volume 
and value of scientific work, and the 
friendly and cordial relations almost uni- 
versal among scientific men. We are en- 
titled to enjoy great satisfaction in the ad- 
vanees made by the Denver and Chicago 
meetings, and to look forward with sure 
anticipation of a further advance in the 
great meeting to be held during convoca- 
tion week next winter at Washington. 


THE MODERN SUBJECTION OF SCIENCE 
AND EDUCATION TO PROPAGANDA. 

One of the sad pages in the history of 
science and education is that which re- 
lates how, on the death of Alexander the 
Great, the teacher of his youth, the much 
greater Aristotle, rightly regarded by the 
Middle Age as the ‘master of those who 
know’ when more than sixty years old was 
driven from Athens into exile by a patriotic 
propaganda of the anti-Macedonians. A 
darker and a bloody page tells how Hypatia 
of Alexandria, the beautiful and learned 
daughter of Theon, was cruelly and brutally 
murdered in a Christian church in the 
year 415 of our era as a victim of a fanat- 
ical propaganda against paganism, con- 
doned, if not conducted, by the Christian 
Archbishop Cyril, Patriarch of Alexandria. 
Copernicus hesitated long before publish- 
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ing his splendid discoveries on the move- 
ments of the heavenly bodies and the helio- 
centric theory, for fear of ecclesiastical 
interference, and when soon after Galileo, 
more bold, promulgated the truth that 
Copernicus had hesitated to pronounce, 
both he and his discoveries fell under the 
severest ecclesiastical condemnation ever 
visited upon any man of science for the 
truth alone. 

In our own time we have too often heard 
of sects which place the propaganda of a 
special faith before either science or educa- 
tion, and inquire more carefully into the 
orthodoxy of professors and pupils than 
into their scientifie or educational attain- 
ments. However much we may regret such 
action we eannot legitimately complain 
so long as the sectarians in question con- 
fine their actions to sectarian schools, col- 
leges and universities, supported exclu- 
sively by private means, for the right to 
regulate education within the home, the 
family, the private school or the private 
college or university, is a fundamental and 
inalienable right of a well-regulated de- 
moeracy. 

The century just closed has witnessed 
a remarkable liberation of natural science 
and edueation from dogma. Geology 
was first set free by Lyell and his school, 
and then biology, by the discoveries 
of fossil man, and the splendid inductions 
of Darwin. Slowly but surely the teaching 
of natural science, which, like all teaching, 
follows closely in the footsteps of discovery, 
has also east off its chains and freed itself 
from the subjection of theology. But as the 
chureh has declined in temporal power the 
State has become supreme, and. with the 
recognition of its power has come the be- 
lief in its sufficiency,—even its sufficiency 
to remedy all ills, real or imaginary,—and 
scarcely had science and education freed 
themselves from the bonds of the chureh 
before they began to be threatened with 
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subjection by the state, a subjection sought 
for not by theologians but by philan- 
thropists and philozoists. 

The first in the field were the philozoists, 
commonly known as anti-vivisectionists. In 
former times charges of cruelty brought 
against scientific men would have been re- 
ferred to an inquisition when such an insti- 
tution existed but now, the church being 
powerless in such matters, appeal must be 
had to the state. Accordingly, a prop- 
aganda was started, first, so far as 1 am 
aware, in England but afterwards spread- 
ing to this country, which by 1875 had 
succeeded in bringing into complete subjec- 
tion in Great Britain animal physiology, 
then the principal experimental biological 
science. Since that time a new biological 
science, bacteriology, has sprung up and 
found itself hampered also in some of its 
most important and most humane investi- 
gations by the same British statute, enacted 
on demand of the philozoie propaganda. 

Anyone may read in the 29th chapter of 
the admirable Life and Letters of Profess- 
or Huxley, edited by his son, how, in 1870, 
when president of the British Association, 
Huxley had been violently attacked for 
speaking in defence of Brown-Séquard, the 
French physiologist, and how in the same 
year a committee had been appointed by 
the British Association, and reported upon 
the conditions under which they considered 
experiments on living animals justifiable. 
When legislation seemed imminent Hux- 
ley, in concert with other men of science, 
interested himself in drawing up a peti-. 
tion to Parliament to direct opinion on the 
subject and provide a fair basis for future 
legislation. A Royal Commission was 
finally appointed, with Huxley as one of 
its members. Early in 1876 the Commis- 
sion reported and a few months later Lord 
Carnarvon introduced a bill entitled ‘ An 
Act to amend the Law relating to Cruelty 
to Animals.’ ‘‘ It was,’’ says Mr. Leonard 
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Huxley, ‘‘a more drastic measure than was 
demanded. As a writer in Nature (1876, 
page 248) puts it, ‘The evidence on the 
strength of which legislation was recom- 
mended went beyond the facts, the report 
went beyond the evidence,the recommenda- 
tion beyond the report, and the bill ean 
hardly be said to have gone beyond the 
recommendations, but rather to have con- 
tradicted them.’’’ 

As to the early working of this law Hux- 
ley remarked in the following year in 
his address on ‘ Elementary Instruction in 
Physiology’ as follows (‘ Coll. Essays,’ III, 
310) : 

‘* So it comes about that, in this year of 
grace, 1877, two persons may be charged 
with cruelty to animals. One {a fisherman | 
has impaled a frog, and suffered the crea- 
ture to writhe about in that condition for 
hours; the other |a teacher| has pained the 
animal no more than one of us would be 
pained by tying strings round his fingers, 
and keeping him in the position of a hydro- 
pathic patient. The first offender says, 
‘I did it because I find fishing very amus- 
ing,’ and the magistrate bids him depart in 
peace—nay, probably wishes him good 
sport. The second pleads, ‘ I wanted to im- 
press a scientific truth with a distinetness 
attainable in no other way on the minds of 
my scholars,’ and the magistrate fines him 
five pounds. I eannot but think that this 
is an anomalous and not wholly creditable 
state of things.’’ 

Looking back over more than twenty-five 
years of the practical working of this law 
we can affirm without hesitation that under 
its operation both physiological science and 
physiological education have been kept by 
the State, or rather by the propaganda 
which secured the passage of the statute, 
under a needless and injurious subjee- 
tion. 

As early as 1865, and apparently before 
the scientific men of Great Britain had 


seriously begun to oppose the anti-vivisee- 
tion propaganda, Dr. John C. Dalton, Pro- 
fessor of physiology in the College of 
Physicians and Surgeons in New York 
City, delivered an address before the New 
York Academy of Medicine, which, for lu- 
cidity of statement, dignity of tone, wisdom 
and high seriousness, seems to me superior 
to any treatment of the subject with which 
I am familiar (‘ Vivisection: What it is, 
and What it has Accomplished.’ Address 
before the New York Academy of Medicine, 
December 13, 1866). Many of Dr. Dalton’s 
definitions and illustrations are worthy of 
quotation, g.: 

‘* The subject of discussion is not vivisec- 
tion in its narrowest sense, but the entire 
method of experiment upon living animals 
as a means of study in physiology and the 
kindred seiences’’ (p. 5). 

‘* Experimental vivisection is no more 
open to the charge of cruelty * * * than 
the dissection of human bodies for the 
study of anatomy is open to the charge of 
sacrilege and impiety. * * * (P. 2.) 

‘*We might as well expect to learn the 
phenomena of magnetism by experimenting 
with subjects not magnetic, as to study the 
phenomena of life anywhere but in the 
actions of the living body.’’ (P. 7.) 

Dr. Dalton published further in 1875 
‘Experimentation on Animals as a means 
of Knowledge in Physiology, Pathology 
and Practical Medicine,’ and I cannot help 
feeling that it was largely his calm, fair 
and yet firm, attitude that caused the fail- 
ure of the anti-vivisection propaganda in 
the State of New York in 1867 and again 
in 1874. 

In Massachusetts repeated attempts have 
been made to secure legislation ‘ regulating’ 
vivisection. An anti-vivisection propa- 
ganda is constantly maintained in Boston, 
and for several successive years bills aim- 
ing at the ‘restriction’ or ‘ regulation’ of 
vivisection have been introduced into the 
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legislature by the propagandists, but, hav- 
ing been vigorously opposed by medical and 
scientifie men powerfully aided by such 
publie-spirited citizens as the president of 
Harvard University, the president of the 
Massachusetts Institute of Technology and 
the Bishop of Massachusetts, they have 
hitherto failed ignominiously. All sorts of 
restrictions have been suggested, and in the 
latest bill it was proposed to endow the 
agents of any society for the prevention of 
cruelty to animals with powers of entrance 
and search, so that they might visit any 
laboratory at any time, taking names and 
otherwise interfering with the freedom of 
research and instruction, as well as infring- 
ing upon the individual liberty of persons 
engaged in experimentation upon animals. 
If such a law had been passed, the subjec- 
tion of science to propaganda in Massachu- 
setts would to-day be even more complete 
and more intolerable than it has been in 
England sinee 1875. 

I need not recount the recent attempt of 
those engaged in this propaganda to secure 
restrictive legislation for the District of Co- 
lumbia. Suffice it to say that the attempt 
was one of the boldest and most dangerous 
attacks upon the freedom of research which 
has ever been made in America. 

Nor is this all. Some of those engaged 
in the anti-viviseetion propaganda seek, at 
the same time that they would abolish vivi- 
section, to do away with all dissection of 
whatever sort in publie schools of whatever 
grade. No one in his senses desires vivisee- 
tion in the publie schools except, perhaps, 
in normal schools devoted to the education 
of teachers. But dissection of clams, 
oysters, lobsters, starfish, sea-urchins, 
worms, snails and possibly fishes and frogs, 
are not only not necessarily out of place 
but may even be very useful and desirable 
in high schools and normal schools. My 
own feeling is that in grammar schools and 
all schools lower than high schools instrue- 
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tion should be confined almost wholly to 
the external structure of plants and ani- 
mals, with their occurrence, habits, habitats 
and the like; but I see no good reason why 
in high schools and normal schools the ele- 
ments, at least, of the internal structure of 
invertebrates and even of certain verte- 
brates may not well be taught. I have 
taken some pains to secure upon this point 
the opinion of a number of teachers of nat- 
ural science in normal schools, most of 
whom have also been teachers in schools of 
lower grade, and with one or two exceptions 
I find that they are strongly of the opinion 
that a moderate amount of dissection is not 
only desirable but almost indispensable. 
Yet in 1895 the American Humane Asso- 
ciation published in Chicago a report on 
vivisection and dissection in public schools, 
in which various excellent persons unhesi- 
tatingly affirmed that dissection in public 
schools is superfluous, and that physiology 
ean be well enough taught by means of 
manikins, pictures and the like. In par- 
ticular, several bishops, apparently regard- 
ing themselves as qualified to give evidence 
on this subject, stated without hesitation 
that all that is necessary in the practical 
teaching of physiology is illustrated books, 
manikins, ete., some even going fur- 
ther and saying that dissection must in- 
evitably blunt the sensibilities and corrupt 
the character of the young. Cardinal Gib- 
bons, of Baltimore, however, was more 
cautious when he said: ‘‘I am inclined to 
think that sufficient instruction can be im- 
parted by the use of illustrations and mani- 
kins. I think it advisable to give children 
the knowledge, as Seripture does, of the 
God-given power of man over the lower 
forms of life; but they should be warned 
that this power is not absolute, arbitrary or 
eruel.’’ In reading the pronouncements of 
the American bishops referred to, one is re- 
minded of the occasions for Huxley’s fre- 
quent and contemptuous sneers at the 
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bishops of his own land with whom he so 
often did battle with delight. 

As a specifie illustration of the need of 
watchfulness concerning the privilege of 
dissection in the publie schools I may cite 
what took place in Boston a few years ago. 
Those who happened at the time to be 
living in that city awoke one morning in 
January, 1894, to find that on the previous 
evening a member of the Boston School 
Committee had offered the following order 
and that it had been unanimously passed. 

‘‘OrpeRED: That the dissection of ani- 
mals be prohibited in the public school 
buildings of the city of Boston.’’ 

Realizing how damaging a rule of this 
sort must inevitably be to the best interests 
of science in the public schools, I hastily 
drew up the following petition to the School 
Committee and secured for it the signatures 
of President Eliot, General Walker, Pro- 
fessor Agassiz and a few other leaders in 
science or education in or near Boston: 

‘*To the School Committee of the city 
of Boston: 

‘We have learned with surprise and 
regret of the prohibition which you have 
placed upon the dissection of animals in 
the public school buildings of Boston. We 
earnestly protest against this action and 
urge its immediate reversal, believing that 
such a prohibition will seriously weaken 
the efficiency of science-teaching in the 
schools and completely cripple the courses 
in zoology and physiology. As the order 
stands, no one, not even a head-master, is 
allowed to dissect, in any of the school 
buildings, so much as a fish or an oyster.’’ 

(Signed) Charles W. Eliot, Francis A. 
Walker, A. Agassiz, Mrs. Louis Agassiz, 
Josiah P. Cooke, Augustus Lowell, Alice 
Freeman Palmer, Samuel Eliot, Mary 
Hemenway, Mrs. W. B. Rogers, H. P. Bow- 
ditch. 

I also took pains to make the matter 
known through the press, and the result 


was that at the next meeting of the School 
Committee the order was reconsidered, 
amended and finally passed in a less objec- 
tionable form, as follows: 

‘‘OrpeRED: That dissection of  red- 
blooded animals be confined to normal and 


high schools when approved by the super- 


intendent and masters.’’ 

This perhaps is as good a place as any 
in which to urge upon all those within 
sound of my voice, or before whom this 
subject may come upon the printed page, 
and who desire to keep intact the freedom 
of science and education, the necessity of 
watching,in season and out of season, torepel 
the attacks of that propaganda which would 
not only compel all practical instruction in 
physiology to be based upon pictures and 
manikins, but would alsoprohibit altogether 
all experimentation upon animals, whether 
in physiology, bacteriology or experimental 
medicine. Science in Great Britain, as has 
already been stated, has been brought 
under an almost intolerable subjection by 
the anti-vivisection propaganda. In Amer- 
ica, though long threatened, this has not yet 
come to pass; but unless naturalists every- 
where are on their guard they will some day 
be taken by surprise, very much as the Eng- 
lish naturalists seem to have been, and be 
brought under a similar subjection to the 
same hostile propaganda. 

But if in America we ean rejoice that we 
have thus far resisted the onslaughts of 
philozoists upon experimental science, we 
must confess with sorrow that we have been 
less fortunate in dealing with philan- 
thropists, in an important department of 
elementary education. When, in 1842, 
Horace Mann published his still exeellent 
essay on ‘The Study of Physiology in 
Schools,’ he seems, judged by recent 
school statutes of the several United 
States, to have made one serious omission, 
for he nowhere mentions or even fore- 
shadows that remarkable creation of our 
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own times, ‘temperance physiology,’ and 
very likely, with some old-fashioned people 
of to-day, he regarded ‘temperance’ as 
chiefly a moral question. 

The discovery of this new and entirely 
modern branch of ‘ science’ and ‘ education’ 
seems to have been the joint work of Dr. (af- 
terwards Sir) Benjamin W. Richardson of 
England, an able but erratic physician, and 
Mrs. Mary H. Hunt, formerly of Hyde 
Park, Massachusetts, and now of Boston. 
At any rate, Mrs. Hunt refers to Dr. Rich- 
ardson as the author from whom she drew 
some of her original inspiration, but her 
own achievements,in organizing and direct- 
ing the propaganda now associated with 
her name, have so far outrun anything done 
for it at the outset by Dr. Richardson that 
we must regard her, and not him, as the 
true creator of this astonishing movement. 
Mrs. Hunt says that her mind was turned 
tothe subject in the early seventies and that 
she soon found in Dr. Richardson’s ‘ Can- 
tor Leetures on Aleohol in its relation to 
Man,’ the exact data she had been groping 
for. These lectures seemed to her to prove 
‘the dangerous difference between the 
demonstrated fact that it is the nature of 
a little aleohol to create an uncontrollable 
appetite for more, and the popular idea of 
the harmlessness of using aleohol in small 
quantities,’ and the corollary seemed to her 
to be ‘that intemperance could never be 
prevented until the people were taught to 
really know the effects of aleoholie drinks, 
and that this must be done through the 
schools.’ From 1880 until the present time 
this really remarkable woman has given her 
life with intense devotion and extraordi- 
nary suecess to a national, and even world- 
wide, propaganda of her faith. 

The movement is variously called ‘ scien- 
tifie temperance instruction,’ ‘ temperance 
physiology’ or ‘ physiological temperance,’ 
and it has now grown to such proportions 
and has gained such power as to dominate, 


SCIENCE. 49 


almost absolutely, all instruction in ele- 
mentary physiology and hygiene in Amer- 
ica. It is of course right and proper that 
pupils in all grades of the public schools 
should be taught the dangers of alcoholic 
beverages as fully and as earnestly as other 
dangers lurking in food or drink. We may 
even grant that more stress should be laid 
upon this subject than upon some others. 
But an examination of the present status of 
elementary education in physiology and 
hygiene in the United States shows that in 
many eases the instruction demanded by 
this propaganda, and given according to 
law, in reference to alcohol goes much fur- 
ther. It even appears that all instruction 
in physiology and hygiene in the public 
schools has passed to a great and unjusti- 
fiable extent into the virtual control and 
under the subjection of the ‘temperance 
physiology’ propaganda. Mrs. Hunt, as 
early as 1888, boldly announced: ‘‘ We are 
the recruiting officers, and the teachers the 
drill-masters, for training the coming total- 
abstinence army that is to banish alcohol 
from human beverages.’’ 

Authoritative sources of information for 
testing these statements are easily accessible 
to all. They consist of the statutes of the 
several States requiring instruction, often 
of preseribed and peculiar kinds, regarding 
aleohol; of the text-books on elementary 
physiology and hygiene actually in the 
hands of the pupils; of the teachers,— 
many of whom groan in spirit even when 
they do not dare to complain openly; and 
last, but not least, of the boastful ‘ his- 
tories’ of the propaganda prepared by 
Mrs. Hunt herself and published, one in 
1891 (or earlier) and the other in 1897.* 


*1. ‘A History of the First Decade of the De- 
partment of Scientific Instruction in Schools and 
Colleges of the Woman’s Christian Temperance 
Union.’ By Mary H. Hunt, Superintendent for 
the United States and the World’s W. C. T. U. 
Second Edition. Boston, 1891. 
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From these latter it appears that largely 
through her personal efforts statutes now 
exist in nearly every one of the United 
States requiring instruction in physiology 
and hygiene with special reference to the 
nature and effects of aleoholie drinks; that 
in some states a penalty clause is attached 
for non-enforeement; that in some the 
amount of space to be given in text-books is 
preseribed, and in the same or in others, the 
time to be devoted to the subject. In some 
States it is also required that the subject 
shall not be treated in an appendix, or in a 
separate chapter at the end of the book. 

In 1897 Mrs. Hunt stated that ‘a combi- 
nation of the Illinois law with the penalty 
[clause] of the New York law would be an 
ideal statute.’ It is therefore easy to see at 
what she aims, for the Illinois law requires 
that all pupils ‘below the second year of 
the high school and above the third year of 
school work’ counting from the lowest 
primary, ‘shall be taught and shall study 
this subject every year, from suitable text- 
books in the hands of all pupils, for not less 
than four lessons a week, for ten or more 
weeks of each year.’ For students below 
the high school ‘ sueh text-books shall give 
at least one fifth their space,’ and for high- 
school students ‘‘ not less thantwenty pages, 
to the nature and effects of aleoholie drinks 
and other nareoties. The pages on this sub- 
ject in a separate chapter at the end of the 
book shall not be counted in determining 
the minimum.’’ The New York law of 1896 
is very lengthy and likewise contains an im- 
portant provision that ‘this subject must 
be treated in the text-books in connection 
with the various divisions of physiology 

2. ‘An Epoch of the Nineteenth Century. An 
Outline of the Work for Scientific Temperance 
Education in the Public Schools of the United 
States.” By Mary H. Hunt, National and Inter- 
national Superintendent of the Department of 
Scientifie Temperance Instruction, and Life Diree- 


tor of the National Educational Association. Bos- 
ton, 1897. 
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and hygiene, and pages on this subject in a 
separate chapter at the end of the book 
shall not be counted in determining the 
minimum.’ 

The effect of these peculiar laws closely 
defining instruction in physiology and hy- 
giene has been to create a correspondingly 
peculiar class of text-books. Some of these 
have been prepared by competent writers, 
but most of them are inferior and some are 
distinctly bad. One chapter in Mrs. 
Hunt’s ‘History’ is entitled ‘The Text- 
Book War.’ It is not agreeable reading, 
either for scientific men or for educators. 
In a so-called ‘Great Petition to Publish- 
ers,’ which reads more like a_ threat 
than a petition, it is stated: ‘‘ This is 
not a physiological, but a temperance, 
movement. In all grades below the high 
school this instruction should contain only 
physiology enough to make the hygiene 
of temperance and other laws of health in- 
telligible. Temperance should be the chief 
and not the subordinate topic, and should 
occupy at least one fourth the space in 
text-books for these grades.’’ In the same 
‘Great Petition to Publishers’ we find it 
also stated that ‘‘ Those text-books that are 
largely physiology with a minimum of tem- 
perance matter * * * do not meet the re- 
quirements of the law, and do not satisfy 
those who secured its enactment, and are 
determined to secure its enforcement.’’ 
Further on, publishers are told exactly 
what is wanted, in great detail and in no 
uncertain tones. 

Text-books conforming with these re- 
quirements of the propaganda may be offi- 
cially ‘indorsed’ by a ‘Committee of the 
Advisory Board’ sitting in council for the 
purpose. In another chapter, entitled the 


‘Text-book War Over,’ it is stated that ‘in 
response to the Great Petition most of the 
publishers have expressed the desire to 
have their books revised, on condition that 
the National Superintendent of the Scien- 
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tific Department of the Woman’s Christian 
Temperance Union would revise them or 
supervise their proposed revision.’ That 
is to say many publishers were naturally 
eager tohave their books ‘ indorsed’ by Mrs. 
llunt, doubtless hoping thereby to increase 
their sale. On August 10, 1888, Mrs. Hunt 
‘with seeretaries and helpers returned to 
Ilyde Park, Massachusetts and opened 
again ‘Hope Cottage’ which became the 
local base of operations for text-book revi- 
sion.’ ‘* That these revised books might be 
distinguished at a glance from the unre- 
vised and unworthy books a committee was 
chosen * * * to indieate upon each its 
character. * * * The position of the chair- 
man (Mrs. Hunt) of this committee chosen 
to extend the indorsement to school text- 
books of this kind in behalf of the signers 
of the Great Petition to Publishers and of 
the Woman’s Christian Temperance Union 
has proved a very trying one and a most 
severe test of loyalty to principle.’’ 

I may remark in passing that one is fre- 
quently reminded in Mrs. Hunt’s ‘his- 
tories’ that the United States Commis- 
sioner of Education is, or was, a member 
of the Advisory Board which has conducted 
this remarkable propaganda. As to the 
propriety of the Commissioner’s connection 
with this movement I make no comment. 

It would be tedious, though not unin- 
structive, to give many more quotations 
from the extraordinary documents which 
recount the history of the ‘scientific’ tem- 
perance movement. Those who desire to in- 
form themselves more fully should not fail 
to consult the original authorities referred 
to above. As an illustration of the almost 
hysterical scenes accompanying the work of 
securing favorable legislation by this par- 
ticular propaganda, I cannot forbear quot- 
ing the ‘Report of an Eyewitness’ deserib- 
ing the passage of the Pennsylvania law: 
‘As the work of widening the temperance 
sentiment goes on we come now and then, 
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would that it were more frequently, to the 
place where the only thing to do seems to 
be to raise an Ebenezer, and the only thing 
to say is ‘Hitherto hath the Lord helped 
us.” * * * Upon a great tide of womanly 
support that buoyed her up on wave after 
wave of prayer and of faith in her powers, 
has the leader of this work (Mrs. Hunt) 
been borne from city to city like a brave 
ship, laden with the treasure of knowledge 
and blessing to be spread out before the 
listening people. * * *’’ Then follows a 
deseription of the State Capitol, and of the 
gathering legislators, of their good-natured 
reception of Mrs. Hunt, of her address and 
its effect, after which the writer passes on 
to the opening of a following session: ‘‘ Al- 
most before the amen of the opening prayer 
had been uttered, a dozen members were on 
their feet offering the petitions sent in from 
their various districts in behalf of the bill 
for ‘scientific temperance education’; the 
dozens swelled to scores, and the scores 
multiplied all in a moment, until so many 
boy-messengers were flying down the aisles 
with the papers, and so many arms were . 
waving in the air,that fromevery seat there 
seemed suddenly to have sprung a great, 
fluttering, white blossom of petition. * * * 
I make no mistake when I eall Mrs. Hunt 
the mother of the bill. * * * Behind this 
mother of the bill stood some of those who 
have borne it so closely upon their hearts 
that they may properly be ealled its god- 
mothers, its sisters, its cousins and its 
aunts.’’ The bill was passed and signed by 
the Governor and the writer remarks, ‘ It 
was a God-given victory and to Him be all 
the praise.’ 

One of the humors of the passage of a 
national law requiring ‘scientific’ temper- 
ance instruction at West Point, at Annap- 
olis, in the District of Columbia and for 
all schools under Federal control, was a de- 
bate in the Senate in which ‘‘ A certain sen- 
ator declared that ‘rum-sellers or patrons 
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of rum-sellers have as good a right to have 
their views on temperance education 
printed by the National Government as 
any woman.’ * * * The following ex- 
tract,’’ says Mrs. Hunt, ‘‘ from a letter a 
lady from his own State wrote that senator 
is a fair illustration of the reception his 
ideas received among his constituency: 
‘When I knew you, sir, in our state, you 
were a chivalric Southern gentleman. 
Imagine my indignation at the audacity 
of the reporter who dares to report you as 
saying that ‘‘liquor men have as good a 
right to be heard in the Congress of the 
United States on the education of the chil- 
dren as any lady. * * * I am sure you 
must be misrepresented, for no man who 
would say such a thing in the national 
Senate could represent a white man’s gov- 
ernment from this State.’’’ ‘Many such 
letters,’ adds Mrs. Hunt, ‘reached that 
senator, and thus his opposition died.’ 

No wise educator who has given any at- 
tention to the subject can deny that the 
influence of this powerful propaganda has 
been in most respects injurious to the 
proper teaching of physiology and hygiene 
in the lower schools. Teachers, principals, 
superintendents, and even school ecommit- 
tees, are seldom able to speak with perfect 
frankness on the subject, from fear of the 
influences which may be brought to bear 
against them or of the intemperate eriti- 
cism to which they may be exposed; and 
in my opinion it is time for a body of scien- 
tific men like the American Society of 
Naturalists or the American Association 
for the Advancement of Science to put 
on record its opinion that the subjection 
under which science and edueation are 
to-day suffering from the ‘temperance 
physiology’ propaganda has become in- 
tolerable. 

I lately examined with some care a good 
text-book of elementary physiology and 
was shocked on opening it to find at the 
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very beginning, and in a most prominent 
place, an entire page devoted to an ‘in- 
dorsement’ of the book by the self-consti- 
tuted oligarchy which has the assurance 
to ‘approve’ or not, as it sees fit, text- 
books on physiology and hygiene for use 
in secondary and lower schools. In the 
case I mention this committee did not even 
confine their ‘approval’ to the aleoholie 
and nareotie portions of the book but ‘ in- 
dorsed’ also its ‘amount of matter on gen- 
eral hygiene,’ as well as the ‘ presentation 
of matter with regard to its adaptability to 
the class of students for which it is de- 
signed ’; or, in other words, passed upon its 
scientific and pedagogical merit, as well 
as upon its aleoholic value. If, as would 
sometimes seem tobe the ease, it has actually 
come to pass, at the beginning of this twen- 
tieth century, that a writer who desires to 
publish an elementary text-book on physi- 
ology and hygiene, before he can obtain a 
publisher or a market, may have to secure 
the ‘indorsement’ of ‘ Mrs. Mary H. Hunt, 
World’s and National Superintendent of 
Scientific Temperance Instruction of the 
Woman’s Christian Temperance Union,’ 
of ‘the Rev. Daniel Dorchester, D.D., Vice- 
President of the Massachusetts Total Ab- 
stinence Society,’ and the rest of this self- 
constituted committee, it is high time that 
cognizance should be taken of the fact by 
scientific men and educators and a protest 
entered. 

On further examining the book to which 
I have just referred, I was even more dis- 
turbed to find that this author, like some 
other recent writers on elementary phys- 
iology and hygiene, doubtless with the 
New York law before his eyes (which re- 
quires that ‘this subject must be treated 
in the text-books in connection with the 
various divisions of physiology and hy- 
giene, and pages on this subject in a sepa- 
rate chapter at the end of the book shall 
not be counted’) had actually felt bound to 
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weave in a lesson on alcohol with his dis- 
cussion of the physiology of musele, of 
nerve, of digestion, of vision, and each of 
several other sections of the subject, so that 
all his work seemed literally tainted with 
alcohol. 

It is a notorious and a disgraceful fact, 
that, apparently with a view of pleasing 
this self-constituted oligarchy, some wri- 
ters have even made alcoholic instruction 
the beginning, the middle, and the end, of 
their text-books. Of such books it may 
truly be said that they have no per- 
manency of their own, and are only with 
difficulty preserved by alcohol. 

What I have said thus far of this sub- 
ject applies mainly to elementary educa- 
tion; but those who have witnessed the 
virulent attacks upon a_ conscientious 
chemist and physiologist, who has recently 
made important physiological experiments 
upon the oxidation of alcohol within the 
human body, because his experiments have 
seemed to confirm the earlier statements 
that aleohol in minute quantities is more 
like a food than a poison, do not need to 
be told that this same propaganda is quite 
as eager to bring science, as it has already 
brought edueation, under its powerful 
dominion. Signs are not wanting, how- 
ever, which indicate that its control has 
already reached its climax, and even begun 
to decline. 

An attempt in 1899 on the part of Mrs. 
Hunt and others to make the Massachu- 
setts law conform more closely to the ideas 
of those interested in ‘scientific temper- 
ance’ was stoutly resisted by the Massachu- 
setts Medical Society, as well as by various 
scientific men and educators, with the re- 
sult that the statute of 1885 remains un- 
changed. This prescribes that ‘ physiology 
and hygiene, which in both divisions of 
the subject shall include special instruction 
as to the effect of alcoholic drinks, stimu- 
lants and narcotics on the human system, 
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shall be taught as a regular branch of 
study to all pupils in all schools supported 
wholly or in part by public money, except 
special schools maintained solely for in- 
struction in particular branches, such as 
drawing, mechanics, art and like studies.’ 
With the exception of the clause ‘to all 
pupils’ this statute is not unreasonable, for, 
as I have said above, it is right and proper 
that the youth of the land should be 
taught, plainly and thoroughly, the dan- 
gers which lurk in alcoholic drinks, in nar- 
eoties, ete. What is unnecessary and ob- 
jectionable is that the exact amount of 
such teaching should be prescribed by law; 
and that the method of teaching (by text- 
books in the hands of the pupils), the 
space devoted to it, and its treatment, 
in text-books, should be legally regulated. 
That, in addition, the particular text-books 
used should be largely determined by a 
self-constituted and unofficial oligarchy, 
leaders of a propaganda, which, in any 
right use of the terms, is neither educa- 
tional nor scientific, is both odious and in- 
tolerable. 

In Connecticut, in 1901, a statute of the 
objectionable sort referred to above was re- 
pealed, and one to which but little excep- 
tion can be taken was enacted in its place. 
It isgratifying tonote, also, that the Depart- 
ment of Superintendence of the National 
Edueational Association, at a meeting in 
Chicago in the early part of the same 
year, adopted a report containing the fol- 
lowing significant, if guarded, paragraphs: 

‘*The questions of highest importance 
for teachers and superintendents of 
schools to consider [concerning ‘temper- 
ance physiology’] are those which relate 
to the methods by which temperance in- 
struction shall be imparted, the extent to 
which it shall be carried, and the subject- 
matter to be presented. 

‘The educational side of this question 
is vitally important, and demands thor- 
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ough and systematic study.’’ This action 
is timely and welcome in view of the exist- 
ence of an opinion like the following, ex- 
pressed in a letter to me by a representa- 
tive of a prominent publishing house: ‘‘I 
feel that we can not be too emphatic in ex- 
pressing sympathy with your movement 
and in denouncing the intimidation of 
teachers and other educators which has 
gone on for some years. The whole so- 
called temperance physiology movement of 
the W. C. T. U. seems to have fallen into 
the hands of blackmailers and schemers, 
who pull the wool over the eyes of the rank 
and file of the organization, and work both 
schools and publishers for their own finan- 
cial benefit. You are quite right in saying 
that the school teachers are ‘ bullied’; they 
are, and they do not dare resent such 
action as it should be resented.’’ 

Time fails to deal, as I would be glad 
to do, with other forms of propaganda 
which seek to bring under their special 
subjection various departmentsof scienceor 
education. Oneof these is that knownasthe 
anti-vaceination movement, which is widely 
supported not only in England, but of late 
also in America, and has already succeeded 
in both countries in modifying very ma- 
terially those requirements of compulsory 
vaccination indicated by science, experi- 
ence and common sense. It is true that 
compulsory vaccination should be under- 
taken only after the most careful con- 
sideration, for it constitutes a serious tres- 
pass upon the fundamental right of per- 
sonal and individual liberty. But I have 
no idea that this movement will ever seri- 
ously subvert the cause of vaccination, for 
the reason that a lively epidemic of small- 
pox will generally bring the majority of the 
people to their senses, and such epidemics 
are tolerably sure to come if anti-vaccina- 
tionists become too numerous or too active. 
I must, however, enter a protest against 
those medical practitioners who after 
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merely prescribing powders for children 
give them certificates of ‘vaccination’ 
which will enable them to attend the pub- 
lic schools. Such lying and deceit merit 
only the condemnation and contempt of 
all lovers of science and truth. 

Naturalists should also be on their 
guard against the influence of that new 
but rapidly growing sect, known as 
Christian Scientists, which virtually de- 
nies the existence of disease and accord- 
ingly, logically enough, disapproves of all 
teaching of physiology and hygiene. It 
has recently come within my own knowl- 
edge that a Christian Scientist refused to 
attend a lecture on domestic economy by 
an expert because the latter happened to 
be at the time attending a meeting of the 
American Public Health Association, 
alleging that no one could be worth hear- 
ing on the subject appointed who had any- 
thing to do with an Association devoted to 
a purpose so useless. 

With propagandists besieging more or 
less successfully our halls of legislation, 
the time has come when bodies like the 
American Society of Naturalists and the 
American Association for the Advance- 
ment of Science should have standing com- 
mittees on legislation, to take care, as far 
as possible, that unwise, extravagant or 
fanatical ideas regarding science and edu- 
cation shall not be given the force of law 
by the several States or by the Federal 
Congress. 

If to-day we have little to fear from 
dogma or theology we may still have much 
to dread from foolish or needless legisla- 
tion; and I desire to urge upon all those to 
whom these words may come, the duty, 
alike of individual watchfulness and of 
united effort, to resist everywhere and al- 
ways the statutory subjection of science 
and education to propaganda. 

T. Sepewick. 

Mass. INSTITUTE OF TECHNOLOGY. 
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A SUMMER’S DREDGING ON THE OOAST 
OF SOUTHERN CALIFORNIA.* 

A CONSIDERABLE piece of marine biologi- 
eal exploration was carried on along the 
eoast of southern California during the 
past summer by the Zoological Department 
of the University of California. This was 
made possible financially by the augmen- 
tation of University funds that could be 
devoted to the undertaking chiefly through 
the efforts and generosity of Mr. H. W. 
O’Melveny, Mr. J. A. Graves and Mr. 
Jacob Baruch of Los Angeles; but to nu- 
merous other gentlemen and ladies of that 
city the warmest thanks are due both 
for financial assistance and for intelligent 
interest in and encouragement of the work. 

The purpose of the undertaking was in- 
vestigation. As, however, a little formal 
teaching could be done without greatly in- 
creasing the expenditure or hindering the 
main work of ,the summer, it was thought 
best to offer a few courses of instruction. 
Three of these were consequently given. 
One in general marine zoology, one in phys- 
iology, and a third for students sufficiently 
advanced to work under guidance on 
special problems. 

The scientific staff, all from the Univer- 
sity of California, consisted of: 

William E. Ritter, Ph.D., Associate Pro- 
fessor of Zoology, in charge. 

J. W. Raymond, B.S., Assistant Pro- 
fessor of Physics, Hydrography and Con- 
chology. 

C. A. Kofoid, Ph.D., Assistant Professor 
of Histology and Embryology, Zoology 
and Hydrography. 

F. W. Bancroft, Ph.D., Instructor in 
Physiology. 


“A portion of the Preliminary Report to the 
President of the University of California on the 
Marine Biological Explorations conducted by the 
Zoological Department of the University on the 


coast of southern California, during the summer 
of 1901. 
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-H. B. Torrey, M.S., Instructor in Zool- 
ogy. 

Alice Robertson, M.S., Le Conte Fellow 
in Zoology. In charge of the collections. 

In addition there were present at the 
laboratory for longer or shorter periods 
during the summer, for the prosecution of 
independent studies: 

Mr. W. C. Adler-Mereschkowsky, a Rus- 
sian diatomist, now of Los Angeles. 

T. D. A. Cockerell, Entomologist of New 
Mexico Agricultural Experiment Station, 
East Las Vegas, New Mexico. 

W. R. Coe, Ph.D., Assistant Professor of 
Zoology of Sheffield Scientific School, Yale 
University. 

S. J. Holmes, Ph.D., Instructor in Zo- 
ology, University of Michigan. 

Miss Sarah I. Monks, Instructor in Zo- 
ology, State Normal School, Los Angeles. 

Miss G. R. Crocker, graduate student, 
University of California. 

Mrs. Ida Oldroyd, Los Angeles, Cali- 
fornia. 

Fourteen persons, mostly teachers of bio- 
logical subjects in colleges and high schools 
of California, were enrolled in the ele- 
mentary courses. 

In view of the importance of the field, 
and the meagerness of previous investiga- 
tions in it, it seemed best to plan the sum- 
mer’s work as though it were to be the be- 
ginning of a detailed biological survey 
of the coast of California, even though no 
assurance could be had of the possibility of 
continuing the work beyond this season. 

Such a survey would of necessity com- 
prehend the investigation, not merely of 
the life of the area, but as well of the phys- 
ical conditions under which it exists. It 
would have to be hydrographic as well as 
biological. The limitations of the equip- 
ment and the force of workers determined 
what might be undertaken for the summer. 
Soundings, temperature and specific grav- 
ity determinations, and the character of 
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the bottom were practicable on the hydro- 
graphic side. Current investigations, fun- 
damental in importance as they are, could 
be prosecuted to but a very limited ex- 
tent. 

The dredge and trawl were chiefly relied 
upon in the collecting. For various rea- 
sons it was found both impracticable and 
unwise to attempt deep plankton work to 
any considerable extent; neither could sur- 
face plankton collecting be extensively car- 
ried on, though the limited efforts in this 
direction were productive of interesting 
and valuable results. 

Both the hydrographic and the biolog- 
ical explorations were extended from the 
shore line to the hundred-fathom curve. 
The general purposes of the summer’s un- 
dertaking dictated that the explorations 
should be carried out with as much accu- 
racy and detail as possible within these 
bathymetric limits, and that the geo- 
graphical range over which they should ex- 
tend should be made secondary to this aim. 
San Pedro was selected as the base of oper- 
ations, on account both of its central loca- 
tion in the area to be surveyed and its nat- 
ural advantages as a site for a marine 
station. The plan was to explore the coast 
immediately contiguous to this place and 
then extend the work to the south and 
north as far as the time would permit. It 
was hoped before operations began that 
they might reach to San Diego at the south, 
Point Coneeption at the north and vari- 
ous of the islands off the coast. Experience 
proved, however, the impossibility of accom- 
plishing so much. The areas actually cov- 
ered are about thirty miles of coast in the 
vicinity of San Pedro, viz., from Redondo 
pier on the northwest to Newport Bay on 
the southeast; around Santa Catalina 
Island ; and the vicinity of San Diego from 
the Los Coronados Islands on the south to 
La Jolla on the north. 

The following table, compiled from the 


field records, shows somethingof the amount 
and distribution of the summer’s work: 
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Locality. |, Sta- Hauls. Tem. Sound- 


Sa- 
tions. ings. linity 


Dredge or Plankton. 
Trawl. Surface. Deep. 


San Pedro| 27 | 40 66 3 


Catalina 
Island | 17 | 31 4 
San Diego} 41 | 88 4 23— 


Total. 85 | 159 | 66 11 (194+|/ 170+ 19 


EQUIPMENT. 


Vessel.—The new gasoline launch Elsie, 
forty feet in length over all, with a 17- 
horse-power engine, was hired for three 
months, from May 15 to August 15. The 
boat proved to be excellently adapted for 
the purpose, although not built for such 
service. Contrary to the usual practice in 
the construction of boats of this type, her 
entire middle and after porti®ns are with- 
out cabin, and are consequently available 
for working space. The hoisting gear was 
placed in the middle. The after-deck was 
supplemented by a temporary structure, 
extending between it and the hoisting 
winch, to be used for receiving and sorting 
the contents of the dredge. 

One of the most serious obstacles in the 
way of successful dredging and trawling 
with a vessel propelled by a gasoline engine 
is always found in reducing the speed of 
the boat sufficiently to keep the trawl on 
the bottom during the towing without un- 
duly weighting the apparatus. The problem 
was solved in this instance by using a bat- 
tery instead of the engine’s dynamo for 
exploding the gasoline, and by casting out 
a sea-anchor under some conditions. 


HOISTING GEAR AND COLLECTING APPARATUS. 

A hand winch was used for handling the 
collecting apparatus. With the 
strength of four men was sufficient for ac- 
complishing the dredging aims of the ex- 
pedition, although it was found that a 
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depth of a hundred fathoms for the 
dredge, and three hundred fathoms for the 
deep plankton net, reached about the limits 
of practicability. Manila rope nine six- 
teenths of an inch in diameter was used 
for all the dredging and deep plankton 
work. 
HYDROGRAPHIC APPARATUS. 

The sounding apparatus consisted of the 
ordinary leads of twelve and twenty 
pounds weight, galvanized steel wire, No. 
10, of the American Steel and Wire Com- 
pany’s grading, and a hand reel, used both 
for paying out and for reeling in, and for 
registering the depth. The Miller-Casella 
thermometer was used for all temperatures 
below the surface. Surface and atmos- 
phere temperatures were mostly taken by 
an ordinary chemical instrument. The 
bucket for taking subsurface samples of 
water consists of a brass tube 47 mm. in 
diameter and500 mm.in length. The closed 
lower end is provided with a valve opening 
inward. The upper end is open during the 
descent of the instrument, so that the 
water may pass freely through it. The 
bucket is attached to the sounding-line 
above the lead and thermometer, the line 
being passed through the length of the 
tube and the middle of its bottom. The 
instrument having been sent down to the 
depth from which the water sample is de- 
sired, is then closed by a messenger 
sent down on the line. The appa- 
ratus was not satisfactory, but was the best 
obtainable under the circumstances. No 
observations on the composition of the 
water were attempted, beyond the deter- 
mination of its specific gravity. For this 
work the most sensitive hydrometer avail- 
able was one with a range of scale 1.000 to 
1.040. This not being sufficiently accurate 
for wholly reliable results, the main de- 
pendence was placed upon weighing the 
water samples. 

It was, of course, impossible to use either 
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salinometer or scales on board the launch, 
but precautions were taken not to allow the 
water samples to remain long in the bot- 
tles before being tested. Temperature cor- 


‘rections were made in all cases. The 


salinity observations are the least satisfac- 
tory, probably, of any of the work seri- 
ously attempted. The difficulties of this 
phase of hydrogaphie investigation are 
well known to all experienced in it; and 
greater refinement of both appliances and 
methods than the funds at our disposal this 
summer would permit would be necessary 
to make it satisfactory. 


THE LOCATION OF STATIONS. 


An essential feature in such a survey as 
is here contemplated must be a study of 
the change in the life of particular locali- 
ties with the passage of time. The dis- 
placement of species and groups of species 
by others through physical or biological in- 
fluences; their increase in numbers of in- 
dividuals ; their migrations, etc., are among 
the most important, but least understood, 
questions of marine biology. Data for 
sound generalizations on these questions 
must meet two general conditions: First, 
they must be gathered at fairly frequent in- 
tervals throughout an entire year at least; 
second, they must be gathered from the 
same identical spot,so far as this is possible. 
The locating and picking up of stations be- 
comes, consequently, a matter of prime im- 
portance. After consultation with several 
experienced hydrographers, particularly to 
be mentioned being Professor George David- 
son, Mr. Otto Von Goldern, U. 8. Engineer 
Corps, and Lieut. Commander G.C. Calkins, 
U. S. N., it seemed best to depend upon 
the sextant for this work. It was believed 
that greater accuracy could be secured 
than with the compass, and that it would 
be more practicable and less expensive than 
the range-pole method. In the hands of 
Professor Raymond for the first portion of 
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the season, and of Professor Kofoid for the 
second portion, it proved as satisfactory as 
any method could, I am convinced. The 
difficulties in the way of making the haul 
with the dredge or trawl over precisely 
the desired course were found to be wholly 
independent of the method of locating the 
station. Of these, the drift due to wind 
and eurrent, which frequently renders it 
impossible to get the dredge to the bottom 
at precisely the point after this has been 
located, is the most serious. It was found 
practicable to approach within fifty yards 
of a desired point two or three miles off 
shore at the first trial; and by maneuvering 
once or twice, giving careful heed tothe cur- 
rents and wind, the point may be reached 
almost exactly. This requires, of course, 
considerable practice with the sextant, and 
skill in handling the engine and wheel of 
the boat. 

The procedure consists, as is well known, 
in locating two angles from three points 
on shore that are shown on the Coast and 
Geodetic Survey charts and are as near the 
level of the water as poss:.., and not near 
the circumference of a circle the center of 
which is the observer; and then of plotting 
the station on the chart by the use of a 
tracing-paper protractor. 

This method could not be used, of course, 
at any considerable distance from land, 
nor on a coast devoid of prominent head- 
lands or other permanent conspicuous ob- 
jects, nor where fogs are prevalent. Within 
the geographical and bathymetric limits, 
however, set for the summer’s operations, 
none of these restrictions applied. At no 
point is the one-hundred-fathom curve 
more than ten miles off shore; and in only 
a few places is it more than five or six 
miles off. 

LABORATORY. 

Two small wooden buildings at East San 
Pedro were rented for the summer and re- 
built to adapt them to the purposes of a 
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laboratory. These buildings were situated 
on the breakwater near the pier belonging 
to the Salt Lake, Los Angeles, and Ter- 
minal R. R. This location was selected be- 
cause of its convenience on the one hand 
to the inner harbor, and on the other to the 
open sea. On the harbor side a Janding for 
the launch was at hand within a few yards 
of the laboratory, and the freight and ex- 
press offices were equally near by. On the 
ocean side sea water entirely unpolluted 
by refuse from shore or shipping came to 
the very door of the laboratory. 

Of the two buildings, one, an old bath- 
house, was fitted with seven small private 
rooms for the use of the investigators, 
though one of these had to be set aside for 
the library. 

The second building, a larger one, was 
used for the summer-school classes, for 
storage and for some of the investigators 
who could not be provided with private 
rooms. Accommodation was supplied for a 
class of fifteen students. 

The laboratory equipment, consisting of 
the usual sort for seaside work, as also the 
library, were sent from the University at 
Berkeley. : 


INVESTIGATIONS PROSECUTED AT THE 
STATION. 


‘The Classification and Structure of 
Diatoms’: Mr. Wm. Constantin ADLER- 
MERESCHKOWSKY. 

‘The Peridinium Visitation that took 
place on the Southern Coast during the 
Summer’: Mr. H. B. Torrey. 

‘Speciographie and Ecological Studies 
on the Actinians of the Region’: Mr. H. 
B. Torrey. 

‘The Systematic Position and Variation 
of various species of Echinoderms’: Miss 
G. R. Crocker. 

‘The Variation and Autotomy of the 
star-fish Phataria wnifascialis’: Miss 
Sarau P. Monks. 
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‘The Nemerteans of the Region’: Dr. 
W. R. Cor. 

‘The Opisthobranch Molluses of the 
Region’: Proressor T. D. A. CocKERELL, 

‘Classification and Distribution of the 
gastropod and bivalve Mollusca’: Pro- 
Fressor J. W. RayMonp and Mrs. Ipa Oxp- 
ROYD. 

‘Speciographic and Anatomical Studies 
on Bryozoa’: Miss ALIcE ROBERTSON. 

‘The decapod and amphipod Crus- 
tacea’: Dr. S. J. 

‘The Enteropneusta, Studies on Anat- 
omy and Habits’: Proressor Wm. E. 
RITTER. 

‘The Ascidians of the Region’: Pro- 
ressor Wm. E. RItTTer. 

‘Experimental Studies on the Fertiliza- 
tion of Ciona’;: Dr. F. W. Bancrort and 
Miss Foote. 

‘Experimental Studies on the Heart 
Action of Ciona’: Dr. F. W. BANcrorr 
and Mr. C. O. 

‘Selection in the Mortality of Hippa 
due to the Peridinium Visitation’: Dr. F. 
W. BANCROFT. 


SOME OF THE SCIENTIFIC RESULTS OF THE 
SUMMER’S WORK. 

Hydrographic.—On this side it is not 
felt that the data collected are sufficient in 
quantity to warrant any statement about 
them in a preliminary report, beyond the 
mere presentation given above, of what was 
done. 
Geological-Biological.—The observations 
made corroborating the view that Santa 
Catalina Island has recently been under- 
going subsidence have already been pub- 
lished in this journal, October 11, 1901, p. 
575, and need not be repeated. 

Special interest, from the biological side, 
was attached to the exploration of the 
peculiar ‘submarine valleys’ that are so 
characteristic a feature of the coast of Cali- 
fornia, Lower California and Mexico. As, 
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however, a complete study of them will 
lead into deeper water (at their seaward 
ends into at least eight hundred fathoms* ) 
than we were this year fitted to penetrate, 
and will go beyond the limits to which 
detailed soundings have been carried by 
the Coast and Geodetic Survey, our obser- 
vations are yet too few and fragmentary to 
warrant any general conclusions. Two 
points may, however, be mentioned as 
having been brought out by our work. 
First, that the bottom deposits of some, at 
least, of the valleys, for example that at 
Redondo, even at the distance of several 
miles from shore, are of a character to 
prove that close inshore material is carried 
into them in large quantities. Shore-worn 
shells of strictly littoral, and even fresh- 
water species; fragments of drift-wood; 
kelp hold-fasts, of which none grow in the 
immediate vicinity, etc., were taken in 
abundance by the dredge.t Second, vari- 
ous species of deep-water fishes, crustaceans 
and molluses were taken much nearer shore 
in these valleys than elsewhere. 

The first mentioned observation sug- 
gests, though of course does not prove, that 
the valleys are natural channels through 
which currents flow, at times at least, from 
the shore out to deeper water. 


*The U. 8. S. Albatross, surveying the Mon- 
terey submerged valley with a view to its possible 
termination for a transpacific cable, found 868 
fathoms sixteen and one half miles from shore. 

{Professor Davidson gives something on the 
character of the bottom in most of the valleys, 
as determined, presumably, by the soundings. 
This method cannot be relied upon for the de- 
tection of such deposits as are here described. 
It is a suggestive fact, however, that the author 
mentions, in connection with the Cape Mendocino 
submerged valley, that “the valley itself has green 
mud, and yet in two places at depths of three hun- 
dred and twenty fathoms broken shells were 
brought up with gravel.” (‘The Submerged 
Valleys of the Coast of California, U. 8S. A., and 
of Lower California and Mexico,’ Proc. Calif. 
Acad. Sci., 3d ser., Geol., Vol. I., No. 2, 1897.) 
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It cannot be doubted that future study 
will prove these valleys to play an interest- 
ing part in the local distribution of marine 
life, particularly in the bathymetric dis- 
tribution. Whether currents ever flow 
through them from the deeper waters to- 
ward land or not, certain it is that the 
temperature and pressure conditions within 
them are the same as for corresponding 
depths elsewhere ; they must, consequently, 
form natural roads whereby deeper water 
species may reach nearer shore than they 
otherwise would. 

BIOLOGICAL. 

Diatomes.—Mr.  Adler-Mereschkowsky 
eame to California for the purpose of 
studying the diatomes of the West Ameri- 
can coast. He has already published a list 
of California species. The summer’s work 
at the San Pedro laboratory resulted,so far 
as the studies have yet gone, in identifying 
fifty known species and ten new ones, with 
one new genus. 

But the most fruitful part of Mr. Adler- 
Mereschkowsky’s work was that on the en- 
dochrome of these organisms. His observa- 
tions here have led him to conclusions 
widely different from the prevailing views 
concerning these bodies. 

Protozoa.—There occurred during the 
summer on the coast of southern California 
what might be called a Peridinium epi- 
demic, for the people even, who resort in 
large numbers to many sea-shore points 
during the summer months, did not escape 
the noxious effects of the visitation. 

No similar occurrence of this organism 
on the Pacific coast of North America is 
recorded so far as I am aware. Indeed, in- 
quiry among many old fishermen, and 
longshore seamen, who have been familiar 
with the region for many years, elicited the 
affirmation, in every instance, that such a 
thing had never before taken place within 
the period of their acquaintance with the 
eoast. As full a study of the phenomenon 
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was made as the facilities at our command 
would permit, and the results as brought 
together by Mr. H. B. Torrey are now with 
the American Naturalist for publication. 
A summary only of these results is, con- 
sequently, given here: 

1. The duration of the visitation of the 
organism in sufficient quantity to appreci- 
ably color the water was from about July 
7 to September 1, 1901. 

2: The geographical extent of the phe- 
nomenon was from Santa Barbara at the 
north to San Diego at the south, at least 
(it may have extended farther south, but 
we have no reports from more southerly 
points) ; and in general from the shore out 
from four to six miles. 

3. Nowhere were the organisms dis- 
tributed uniformly over considerable areas, 
but were confined more or less completely 
to bands or strips varying from a few to 
many meters in width. They extended to 
the bottom at a depth of six fathoms at 
least; but the applianees for determining 
the bathymetrie range were not sufficiently 
accurate to produce wholly reliable results. 

4. The color imparted to the water 
varied from a light brown, where the or- 
ganisms were in moderate numbers, to a 
vermilion, where they were in greatest 
abundanee. The red coloration was due 
to material of this color contained in 
the nucleus. At night the phosphores- 
eent display, at the slightest agitation of 
the water, was truly wonderful. 

5. The presence of the organisms in such 
enormous numbers disturbed the biological 
equilibrium to a marked degree through 
the whole area. Several species of fishes, 
crustaceans, holothurians, star-fishes, and 
molluses, in particular, suffered a severe 
mortality, and showed various unmistak- 
able evidences of discomfiture. 

6. The injurious effects were apparently 
due entirely to crowding and the contami- 
nation of the water. The odor at times on 
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the lee shore, and for a considerable dis- 
tance inland, was very offensive. This was 
due to the Peridinium itself, and not to 
animals killed by it. In character it was a 
modification of the ordinary odorof decom- 
posing organic matter, and was mostly due 
to the dead organisms cast up on the shore. 

7. A considerable list of other species 
of chlorophyl-bearing dinoflagellates were 
present in the water mingled with the 
Peridinium, and these, particularly several 
species of Ceratium, largely increased in 
numbers simultaneously with the increase 
of Peridinium, though to a comparatively 
slight extent. 

8. The only pelagic organism that 
seemed to take advantage of the great 
abundance of Peridinium, as a food supply, 
was Noctiluca, which towards the end of 
the visitation became abundant, and fed 
upon the Peridinium in large numbers. 

9. But a single species constituted al- 
most the entire mass, this apparently be- 
longing to the genus Gonyaulax Diesig. 

10. It was impossible to correlate the 
enormous multiplication of the organism 
with any physical or chemical condition of 
the water. The cause of such a phenomenon 
remains for future investigation. 

Celenterata.—Siphonophores and cteno- 
phores were taken in far greater abund- 
ance, as to both species and individuals, in 
the plankton this year than we have ever 
before seen in the waters of our western 
coast. Worthy of mention, also, is the 
fact that Valella, which at rare intervals 
appears in enormous abundance on the 
coast, was found to be throwing off medusa 
buds in great numbers during May and 
June. 

Whether the richness in pelagic meta- 
zoan life, seen not only in the groups here 
mentioned, but also in the Pteropoda, 
Heteropoda, Sagitta, Salpa, Doliolum, ete., 
may have been correlated with the eondi- 
tions which resulted in the enormous de- 
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velopment of Peridinium, it is impossible 
to say owing to the lack of data from pre- 
vious observations. 

Perhaps the most interesting observa- 
tions on the Ceelenterata were those made 
by Mr. Torrey on the longitudinal fission, 
from the base oralward, of a species of 
Sagartia. 

Echinodermata.—Of the several interest- 
ing questions in connection with the speci- 
ography and ecology of the echinoderms, 


which received attention, mention may be 


made of two. The representatives of this 
branch of the animal kingdom, the most 
common and generally distributed over the 
area in which work was carried on, are an 
Astropecton (A. erinaceus Gray?) and a 
Toxopneustes (T. pileolus Ag.?). Few 
hauls were made anywhere that did not 
secure specimens of these species, the 
Toxopneustes being particularly abund- 
ant. A single haul of the dredge on Sta- 
tion XIII. off Point Vincente in thirty- 
five fathoms brought up about twelve thou- 
sand specimens, by a careful estimate, and 
little else! Now the type of Toxopneustes 
pileolus is a littoral animal occurring 
everywhere on rocky shores. The forms 
dredged are of a different style. They are 
somewhat flatter, the spines are more slen- 
der; and the color is lighter; yet the two 
grade into each other. It is almost certain 
that we have here the differentiation of 
two species in progress and nearly com- 
plete, bathymetric range being the chief 
differentiating factor. 

A large quantity of material and consid- 
erable data for the further study of this 
point were gathered. In a somewhat sim- 
ilar way Astropecton is a distinctly bifur- 
cate species. Indeed, one of the forms has 
sometimes been considered as a Psilaster. 
Their intergradation is, however, from our 
summer’s observations proved to be com- 
plete. Longer spines with intermarginal 
plates, purplish and bluish color and 
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larger-sized individuals, are the characters 
usually distinetive of A. erinaceus. But 
these all fail to furnish differential marks 
for many specimens. 

With these two forms, contrary to what 
we find in Toxopneustes, bathymetric range 
appears to play no part, as they occur to- 
gether everywhere in from eight to ten 
fathoms, to the greatest depths reached 
in our work. We have thus far been un- 
able to correlate these two varieties with 
any environmental peculiarities whatever. 
The general distribution of these two 
species, as contrasted with the restricted 
distribution of some other species of both 
Echinoids and Asteroids in this locality, is 
noteworthy and is all the more interesting 
when the variability—as contrasted with 
the lack of variability in other species 
localized in their distribution—is regarded. 
Mediaster cqualis Verrill, for example, 
may be cited as a species of great rigidity 
in type. The individuals of this species 
all have the appearance of having been cut 
out by the same die, so alike are they in 
form; and having been dipped in the same 
paint-box, so similar are they in color. 
This species was taken at only two or three 
stations, and in any abundance at only one. 
Such facts as these strongly impress 
one who comes face to face with them 
with the seantiness of our knowledge of 
the deeper meaning of the relation of 
organisms to their environment. 

Miss Monk’s studies on Phataria, a star- 
fish remarkable even among its close allies 
within the family Linckiide, for the vari- 
ability in the number of its rays, and the 
readiness with which it parts with them 
and then regenerates them, led to the fol- 
lowing results: 


1. The observations conclu- 


proved 


sively that the casting off of the rays is, in 
most cases at least, not accidental, but a 
true self-amputation. 

2. As the breakage usually occurs at 
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some distance from the disk, and as the 
‘comet’ stars are found abundant in 
nature, it appears as though the autotomy 
is for the purpose of asexual reproduction, 
and hence that the severed arm to which 
no part of the disk adheres has the power 
of reproducing the entire animal. But ab- 
solute certainty on this point is still to be 
reached. 

A species of Antedon closely related to, 
if not identical with, A. rosacea was taken 
off San Diego in about one hundred 
fathoms. So far as I am aware, this is 
the first record of the occurrence of any 
species of this genus on the Pacific coast 
north of Panama. 

Bryozoa.—Under the name of Ascorhiza 
Californica, Dr. Walter Fewkes described 
a new genus and species of Bryozoan 
dredged by him in Santa Barbara channel 
in 1886. The colony consisted of a well- 
defined capitulum, to which the polypides 
are restricted, and a long, slender, flexible 
stem. From the general resemblance of 
the stem to that of Urnatella, the author 
surmised the species to be related to the 
Endoprocta. In the ecapitulum, however, 
he recognized some resemblance to Alcyo- 
nidium. He, consequently, suggested that 
the form might stand intermediate between 
the Endoprocta and the Ectoprocta. As 
he did not, however, make out much about 
the polypides, he was unable to support the 
suggestion with much evidence. 

Several specimens of this unique species 
were dredged during the summer, and 
from these Miss Alice Robertson has been 
able to establish definitely that its affinities 
are undoubtedly with Alcyonidium, and 
thatits resemblances to Urnatella are wholly 
superficial. It is, nevertheless, a very in- 
teresting form, especially in the nature of 
the stem. Miss Robertson will shortly pub- 
lish a paper on this and one or two other 
species of Aleyonidium of the Pacific coast. 

A noteworthy fact in connection with the 
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Bryozoa of the regions worked in during 
the summer is the great abundance of the 
Endoproct Ascopodaria macropes. At no 
other point on our shores have we found 
this or any other Endoproct very plentiful. 
At San Pedro, however, nearly every rock 
one turns over presents a continuous mov- 
ing field of this or a closely related species. 

Mollusca.—No group of marine inverte- 
brates of the Pacific coast of North Amer- 
ica has been so extensively studied, syste- 
matically, as the shell-bearing mollusca. 
For this reason, then, if for no other, these 
animals are of special importance for 
studies on geographic and bathymetric dis- 
tribution. 

The expedition was fortunate in having 
for nearly the entire summer two such en- 
thusiastic and well-informed conchologists 
as Professor Raymond and Mrs. Oldroyd 
in its membership; and a vast amount of 
material was secured, the detailed examin- 
ation of which is, of course, still far from 
complete. Some idea of the wealth of the 
collections in the group may be gained 
from the statement that in the San Pedro 
and Santa Catalina Island areas alone two 
hundred and thirty species, exclusive of 
the Polyplacophora and Pteropoda, have 
been identified, and it is certain that the 
number will be largely increased by more 
detailed study. A few species are almost 
certainly new to science, though just how 
many it is not yet possible to say. 

The total number of species of mollusea 
of the Pacific coast of Canada contained in 
the list published by Rev. G. W. Taylor in 
1897 is two hundred and seventy-nine. 
The total number in the list of species of 
Los Angeles County, now in course of 
preparation and nearly complete, by Mrs. 
Oldroyd, is something over five hundred. 

The familiar, though nevertheless strik- 
ing, general rule of the occurrence in com- 
paratively deep water off shore of species 
that are strictly littoral to the northward, 
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receives many illustrations in this group. 
A good example is furnished by Priene 
oregonensis Redfield, which occurs in a 
few fathoms at Sitka, Alaska,and was taken 
this summer in about one hundred fathoms 
off San Diego. Cryptochiton stelleri, also 
found in this locality for the first time this 
year, I believe, is another example of the 
same sort. 

Professor Raymond has elsewhere* ex- 
pressed the view that Point Conception 
marks a dividing line between molluscan 
faune to the north and south of it that are 
quite distinct ; and Dallt affirms that Point 
Conception is the northern limit of the 
Panamic fauna. 

The results of the summer’s work, so far 
as they can yet be seen, confirm these 
views. To harmonize the apparent fact of 
this faunal delimitation with the view that 
the Davidson inshore current flows out of 
the Santa Barbara channel around Point 
Conception and then on northward, is only 
one of the many problems presenting them- 
selves for solution on our coast. 

Worthy of note is the discovery made by 
Mrs. Burton Williamson during the sum- 
mer while at work at the laboratory, that 
at least two species of Pecten occurring on 
the southern coast, viz., P. equisulcatus and 
P. diegensis are hermaphroditic. A species 
of gymnosmatous pteropod related to 
Pneumodermon pacificum Dall, though 
probably a different species, was taken with 
the deep plankton net in San Pedro chan- 
nel in considerable numbers. No species of 
this genus, excepting pacificum, has been 
reported hitherto from the California 
coast, so far as I have been able to ascer- 
tain. 

Many of the specimens of a species of 


**The California Species of the genus Nut- 
talina,’ Nautilus, Vol. VII., 1894, p. 133. 

t ‘Synopsis of the Family Tellinide and of the 
North American Species,’ Proc. U. 8. Nat. Mus., 
Vol. XXTITI., 1900. 
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Carinaria, apparently new, taken in con- 
siderable abundance off San Pedro, were 
found to be headless, though still alive and 
well, thus presenting a condition that has 
been observed bya number of naturalists in 
Firola. Thisdeecapitate statewassocommon, 
and so uniform in character—+1. e., as to 
the size of the portion lost and the charac- 
ter of the wound—that it can hardly be 
supposed to have been due to mere acci- 
dent. The meaning of this case is as diffi- 
cult to understand as is that of the self- 
amputation of the posterior third of Pro- 
physaon which has been noted by several 
observers, and which I have myself seen. 

Of the opisthobranch and nudibranch 
mollusea, about twenty species were recog- 
nized in the San Pedro district by Pro- 
fessor Cockerell. Of these, five at least 
are almost certainly new. 

Crustacea.—Of the seventy or more 
species Of decapod crustacea taken at San 
Pedro during the summer (the San Diego 
collections have not yet been worked over), 
five, according to Dr. Holmes’ preliminary 
examinations, are probably new to science, 
the presumably new forms all coming from 
deep waters. Among them may be men- 
tioned as of special interest a Pagurid in- 
habiting the tube of the Annelid Pecti- 
naria. 

A noteworthy extension of geographic 
range in this group is that of three species 
of Pandalus, viz., P. Dane St., P. pubescen- 
tulus Dana, and P. franciscorum Kingsley. 
None of these were before known to occur 
south of San Francisco and pubescentulus 
was not known farther south than the coast 
of Oregon. 

The beautiful Navanax ineremis Cooper, 
which is not uncommon in San Pedro har- 
bor, is the residence of an interesting 
eopepod which has the curious habit of 
using the slime of its host’s external sur- 
face not merely for clinging so closely as to 
make its removal quite difficult, but also as 
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a medium in whieh to move about with 
great freedom and rapidity. Professor 
Coekerell, in particular, gave considerable 
attention to this curious case of commen- 
salism. 

The summer’s work brought to light one 
new Enteropneust, making three 
species representing as many genera, from 
the San Pedro district. Ptychodera occi- 
dentalis Ritter MS. and Dolichoglossus 
pusillus Ritter MS. oeeur together in San 
Pedro inner harbor, while the one now 
added belonging, apparently, to the re- 
stricted genus Balanoglossus, was taken by 
the dredge in from seventeen to thirty 
fathoms off Newport, California. 

The new species is related to Balanoglos- 
sus canadensis. Unfortunately, we were 
able to get only three specimens. 

It is my intention to include the descrip- 
tion of this species in my forthcoming 
monograph of the Enteropneusta of the 
Pacific coast of North America, now nearly 
ready for publication, and to appear in the 
scientific results of the Harriman Alaska 
Expedition. 

About thirty species of simple and com- 
pound Ascidians were collected during the 
summer, the larger proportion of them 
being taken by the dredge only. At least 
four of these have not been taken before on 
the Pacific coast, and are almost certainly 
new to science. Even the deepest dredging 
failed to bring to light much of anything 
in common between the Ascidian fauna of 
this region and that of the Pacific coast 
north of Puget Sound. At the present time 
I identify two species, viz., Amaroucium 
californicum and Distaplia occidentalis, 
and possibly a third, Styela montereyensis, 
as ranging from western Alaska to south- 
ern California. 

The work of Dr. Baneroft and Mr. 
Esterly on the heart-beat of Ciona, while 
still incomplete, arrived at the follow defi- 
nite conclusions : 
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(1) The results confirm those of Schultze 
that isolated pieces from the center of the 
heart can contract in sea water. (2) They 
have established the new facts, (a) that 
in the intact animal the heart may some- 
times beat from the center towards both 
ends; also, (b) that when the heart is tied 
near the center, the isolated pieces may 
sometimes beat from the center towards the 
ends; and (c) in such pieces there may 
even be a regular alteration in the direc- 
tion of the heart-beat. These last results 
will probably necessitate a complete change 
in our coneeption of the character of the 
Ascidian heart-beat. 

This is a proper place to record the oc- 
eurrence of Branchiostoma Califormense 
at San Pedro, hitherto not known farther 
north than San Diego. About a dozen 
specimens were dredged during the sum- 
mer, some in the inner harbor, and others 
outside but near its mouth. 

It may also be noted here that the Point 
Loma blind fish, Typhlogobius Californien- 
sis, hitherto not reported north of San 
Diego, was found at San Pedro. At 
White’s Point it was found in holes in the 
soft rock and under stones; while during 
the Peridinium visitation a considerable 
number of specimens were cast ashore, 
some alive and others dead, along the 
breakwater at San Pedro. 

Wm. E. Ritter. 


UNIVERSITY OF CALIFORNIA, 
BERKELEY, October 29, 1901. 


SCIENTIFIC BOOKS. 

A Treatise on Hydraulics. By Henry T. 
Bovey, M. Inst. C.E., LL.D., F.R.S.C. 
ond edition, rewritten. New York, John 
Wiley and Sons. 1901. Pp. xviii + 583. 


Figs. 330. Price, $5.00. 

The second edition of Dr. Bovey’s well- 
known text-book is practically a new work, 
having been largely rewritten, rearranged and 
nearly doubled in extent; forming a very im- 
portant and valuable addition to the literature 
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of engineering education. It contains 583 
pages and 330 figures, as against 337 and 196, 
respectively, in the first edition; embodying 
also some improvements in mechanical execu- 
tion, such as the substitution of clear-cut line 
engravings for the few (but hazy) half-tones 
illustrating certain water-meters in the first 
edition, and the use of bold-faced type for im- 
portant formule. Being printed on thinner 
paper the present volume possesses no more 
weight or bulk than the earlier book. 

As in the earlier edition, the statements of 
many numerical examples, with their answers, 
are placed at the end of each chapter, and 
these have been greatly increased in number 
(e. g., at the end of Chapter I. we find 106 ex- 
amples as against 76 in the first edition) ; but 
a new and special feature in this respect con- 
sists in the insertion, in the body of the text 
in connection with each topic, of numerical 
examples fully worked out in all their.details. 
This added feature will be heartily welcomed 
by engineering students possessing only aver- 
age mathematical ability, and hence needing © 
careful guidance in the principles of correct 
numerical substitution. 

Among additions to the subject-matter the 
following are prominent: 

A description of the elaborate apparatus in 
the Hydraulic Laboratory of McGill Univer- 
sity, for experimentation with jets of water 
(as to coefficients of efflux, form of jets and 
impact of jets on vanes and cups of various 
shapes); with methods of use and results ob- 
tained. 

An illustrated abstract (ten pages of fine 
print) of Bazin’s papers in the Annales des 
Ponts et Chaussées on experiments with 
weirs; including the phenomena of depressed, 
drowned and adhering nappes. 

In connection with flow in pipes, the for- 
mule of Darcey, Hagen, Thrupp, Reynolds, 
Lévy, Vallot, Manning, Tutton, Flamant, 
Foss and Lampe. 

Many of the results obtained by Mr. C. H. 
Tutton in 1896 in his careful and extended 
collation, and logarithmic plotting, of the ele- 
ments of some 1,000 recorded experiments on 
the flow of water in pipes; with diagrams and 
formule. 
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For uniform flow in open channels, the for- 
mule of St. Venant, Bazin, Manning, Tutton, 
Humphreys and Abbot, and Gauckler; and 
extensive tables of the coefficients to be em- 
ployed with the formule of Bazin, Ganguillet 
and Kutter and Manning. 

A practically new and well-illustrated chap- 
ter (Chapter IV., of 25 pages and 22 figures), 
on hydraulic rams, presses, accumulators and 
water-pressure engines. 

Some of the results of Freeman’s experi- 
ments with nozzles, jets and hose for fire- 
engines. 

Considerable extra matter in the theoretical 
treatment of vertical water-wheels and tur- 
bines. 

A new chapter (of 30 pages and 22 figures) 
devoted exclusively to centrifugal pumps; 
giving much practical detail as well as theo- 
retical treatment. 

References (on pp. 168 and 206) to the 
recent experiments made at Detroit by Prof. 
G. S. Williams and others on the flow of 
water in pipes; as regards the loss of head due 
to curves in pipes from 12 to 30 inches in 
diameter, and the distribution of velocity in 
the cross-section. (See Proc. Am. Soc. Ciw. 
Engineers for May, 1901, and later discus- 
sion. ) 

It is seen that much of the above added 
matter has to do with the practical and experi- 
mental side of the subject; and in this con- 
nection it is perhaps to be regretted, from a 
practical standpoint, that the author had not 
omitted a large part of the theoretical treat- 
ment of unimportant and nearly obsolete forms 
of vertical water-wheels, substituting therefor 
some account of recent modern turbines and 
their appurtenances such as the wheels at 
Niagara Falls and the prominent American 
makes known as ‘ Victor,’ ‘New American,’ 
‘ Hercules,’ ‘ McCormick,’ ete.; with a chapter 
giving methods and results of tests of effi- 
ciency. 

Criticism and comment on a few incidental 
- points may perhaps be permitted. ‘ American’ 
readers of the book may need to be reminded 
_ that the gallon employed in the numerical 
examples (gallon of water) is the Imperial 
gallon of 271 cubic inches used in England 
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and weighing 10 pounds. The weight of the 
United States gallon (8.32 lbs.) is not men- 
tioned in the work, although its volume (231 
cubic inches) is given in the preliminary table 
of ‘Useful Constants.’ 

As to the compressibility of water (see p. 5) 
and corresponding modulus of elasticity of vol- 
ume, the author might have mentioned the ex- 
periments described by Mr. Stillman on p. 236 
of Engineering News of October 4, 1900. In 
these water was subjected to a pressure of 
65,000 pounds per square inch, with a resulting 
reduction of volume of 10 per cent. 

In the treatment of problems involving the 
steady flow of water in branching pipes the 
reader might have been reminded of the great 
saving in time and trouble that can be accom- 
plished by the use of diagrams of friction- 
heads in pipes, such as are given in Collignon’s 
‘Hydraulique’ and in Coffin’s ‘ Graphical 
Solution of Hydraulic Problems,’ and inciden- 
tally in engineering periodicals. (On p. 415 
of the Engineering Record for November 3, 
1900, Mr. J. H. Gregory presents such a dia- 
gram; which, having a logarithmic basis, 
covers a wide range of values both of diameter 
of pipe and friction-heads.) Although many 
results of experiments with pipes are stated in 
graphic form (Tutton) in the work before us, 
the diagrams are not arranged with a view to 
giving aid in the solution of problems. Since 
only the logarithms, and not the quantities 
themselves, are figured along the edges of these 
diagrams, the latter are not available for ready 
use. 

There would seem to be some inconsistency 
in presenting the numerical example of p. 161 
as apparently an illustration of the theory 
given in article 12 (‘ Pressure Due to Shock ’) 
of p. 160. In article 12 the closing of the stop- 
gate is instantaneous, and the kinetic energy 
of the moving water is absorbed by the elastic 
compression of the water itself (the pipe being 
supposed fixed and its possible distension neg- 
lected). In the numerical example, however, 
the stop-gate is gradually closed and is sup- 
posed to be handled in such a way as to make 
the retardation of the cylinder of water uni- 
form; and as the kinetic energy of the great 
mass of the water is gradually given up a 
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nearly equal amount of kinetic energy is gen- 
erated in the smaller mass passing (with high 
velocity) through the narrowing sectional 
area under the edge of the gate. Here the 
compression of the water is not considered, the 
pressure being small; as is shown by the fact 
that neither the modulus of elasticity (of 
volume) nor the velocity of sound enters the 
equation employed. It would have been well 
to remind the student at this point that in 
the gradual closing of a stop-gate, if the mo- 
tion of the gate is uniform the rate of retarda- 
tion of the water can not be uniform, and that 
the pressure induced just behind the gate is 
consequently variable and reaches a maximum 
value which may be many times as great as 
the average pressure (which average is equal 
to the pressure produced when the gate is so 
managed as to make the retardation uniform, 
the whole time of closing remaining un- 
changed). 

As to the discussion of the impact of a jet 
upon a flat plate or vane (p. 378), one cannot 
help thinking that it would have been prefer- 
able to substitute for this rather lengthy and 
involved treatment (where the reader must be 
uncertain whether the plate is furnished with 
borders parallel to the paper or not) the sim- 
ple and direct analysis given by Rankine in 
Case V. of $144 of his ‘Steam Engine and 
Other Prime Movers’ (also given by Cotterill). 

On page 500, in the theory of the turbine, 
the term ‘ velocity of flow’ is used in a sense 
entirely different from that specially defined 
on page 498; and on the same page (500) ob- 
security of language results from the apparent 
statement that impulse equals momentum (in- 
stead of change of momentum). 

The author is evidently (p. 96) of the same 
opinion as Collignon (see ‘ Hydraulique,’ p. 
146) when he designates as ‘ gratuitous’ the 
assumption that in the case of a flat-topped 
weir the flow adjusts itself to such a depth on 
the weir as to bring about a maximum dis- 
charge. Several authors have noted that ex- 
periment gives results not very wide of this re- 
lation. Unwin (p. 472, article ‘ Hydromechan- 
ics, Eneyclop. Brit.) is rather non-committal 
on this point, though giving the same analysis; 
whereas Mr. J. P. Frizell (see Engineering 
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News of September 29, 1892) is plainly of the 
opinion that the flow should theoretically ad- 


just itself to a maximum discharge. 
I. P. Cuurcn. 


Dragons of the Air, an Account of Extinct 
Flying Reptiles. By H. G. Sretey, Pro- 
fessor of Geology in King’s College, Lon- 
don. London, Methuen & Co. 

When so accomplished a student of extinct 
life as is Professor Seeley writes in so pleas- 
ing a way as he has of a group of animals to 
which he has devoted many years of study, 
the results can only be happy. Divested so 
far as is possible of technicalities, accurate 
in statement, lucid in presentation, and en- 
riched by patiently gathered facts from 
many sources, his present work upon the 
‘Dragons of the Air’ summarizes for the 
paleontologist, as well as for the general 
reader, about all that is known of those 
strange fossil reptiles called pterodactyls or 
ornithosaurs. The book contains a discus- 
sion of reptilian characters, the range and 
distribution of pterodactyls, a review of the 
known forms, and a thorough comparison of 
them with other vertebrated animals, part by 
part, a history of their development, infer- 
ences as to their habits, and conclusions as to 
their place in the animal kingdom. 

It is illustrated by many figures and 
plates of the bones or skeletons of ptero- 
dactyls and allied animals, and by many res- 
torations of the creatures as the author and 
others have conceived them. In a few words, 
the work, while popularized, is a critical re- 
view of this extinct order of reptiles from 
many sides, interesting because of the 
strangeness of the animals and valuable to 
the student of vertebrate morphology, as well 
as to the geologist. 

However, with the fullest respect for the 
author’s anatomical erudition and admitting 
the force of his reasoning in many cases, the 
present writer can not always agree with his 
conclusions. To review them all would be 
out of place here; the curious reader may 
expect a wider discussion elsewhere. Many 
of the bird-like or mammal-like characters 
which he sees in the pterodactyl, Professor 
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Seeley would ascribe to ancestral, funda- 
mental impressions, and not to adaptation. 
The present writer believes that the elonga- 
tion of the wing finger, the progressive weak- 
ening of the middle fingers and the peculiar 
shape of the first finger are all purely adap- 
tive, together with the shape of the humerus, 
the peculiar form of the sternum, the anchy- 
losis of bones, the shortening of tail and con- 
comitant increase in length of the sacrum, 
the diminution and loss of the fibula, the loss 
of teeth, retreat of the nostrils, ete. The 
bone in the lizard commonly called the 
squamosal extends to, or nearly to, the brain 
surface in the mosasaurs. If the determina- 
tion of the bone be right, this character loses 
its value as an avian index in the ptero- 
dactyls; if wrong, there is the same possibility 
in the pterodactyls. Dimorphodon had the fifth 
toe peculiarly modified for the sustentation 
of the patagial membrane. What good reason 
then has Professor Seeley for supposing that 
this specialization was lost in later forms; 
that the membrane was restricted to the sides 
of the body only? The rudimentary fifth toe 
in Ornithostoma was divergent. What use 
had it unless that of Dimorphodon? In bats 
the membrane extends to the ankle and over 
the tail. It is reasonable to suppose that such 
were its relations in all the pterodactyls, the 
later as well as the earlier. 

Especially does the writer disagree with 
Professor Seeley in his opinion that the quad- 
rupedal position of the body in ambulation 
was a normal one. He doubts very much 
whether the peculiar articulation of the 
humerus would permit such a position of the 
bones in some of the pterodactyls. And what 
use were the loosely attached middle fingers 
of some pterodactyls as ambulatory organs? 
In a specimen of Ornithostoma recently ac- 
quired by the University of Kansas, the 
small fingers are in position, from which it 
is evident that they could not have been 
brought to the surface of the ground in a 
state of pronation. Nor does it seem reason- 
able that the animals walked upon the 
knuckles of the fifth fingers. In those ani- 
mals in which the body is carried more or 
less erect, as in birds and dinosaurs, there 
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oecurs elongation of both sacrum and ilium. 
In the early pterodactyls there were three or 
four sacral vertebre; in Nyctodactylus, one of 
the latest, there were six true sacral vertebre 
and one coossified lumbar. It thus would 
seem that some or all pterodactyls walked 
erect when upon the ground, with the 
knees probably much flexed. The pelvis of 
Nyctodactylus, with an expanse of out- 
stretched wings of fully eight feet was less 
than seven eighths of an inch in diameter at. 
the brim, and not three fourths of an inch at. 
the outlet. The heads of the femora in the 
largest species measuring twenty feet in ex- 
panse were less than two and a half inches 
apart. If the legs were knock-kneed, as seems 
probable, both of the feet in such animals 
would have rested upon a space smaller than 
one’s hand. In the posture I have indicated, 
with the body erect, the wing metacarpal 
bones would have rested upon the ground at 
the sides. 

The eggs of Nyctodactylus could not have 
been three fourths of an inch in diameter, and 


of Ornithostoma not over two inches. How 


big would the young have been recently 
hatched from such eggs? Were they cared 
for by their parents after birth? Did the 


pterodactyls build nests? 
S. W. WIL.isTon. 


PAPERS ON ENGINEERING. 


The Proceedings of the Royal Society, just 
issued (Vol. XVI, Part II., Lond. Nov., 
1901), contain a number of papers of pecu- 
liar interest in the field of applied science and 
engineering. 

The opening article is by Lord Rayleigh, on 
‘Flight.’ In this paper it is stated that the 
main problem in flight is that of the aero-. 
plane, as in the ease of the kite. But the kite 
is anchored and at rest relatively to the earth; 
while the aeronaut, the aviator, whether 
human or other, is adrift. No bird can main- 
tain itself in motion in a uniform wind-cur- 
rent without active exertion, any more than 
in an atmosphere at rest. Soaring is thus evi- 
dently the outcome of utilization of internal 
movements of the atmosphere surrounding the 
bird. The albatross presumably takes advan- 
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tage of such movements where strata move 
in proximity with differing motions. Langley 
has shown the possibility of taking advantage 
of the gustiness of the wind when soaring. At- 
tention is called to the fact that the horizontal 
motion of an aeroplane greatly increases the 
pressure beneath it when falling, tending thus 
to sustain it effectively. On this fact de- 
pends the possibility of flight. The sustain- 
ing pressure is also reinforced by an impor- 
tant complementary suction above, with sim- 
ilar effect in supporting the falling mass. 
Artificial flight is a question of speed of hori- 
zontal motion; no man ean raise himself from 
the ground by any mechanism operated by 
muscular power except with preliminary accel- 
eration in the horizontal direction. Lord 
Rayleigh is inclined to agree with Sir Hiram 
Maxim that the problem of artificial flight is 
mainly one of time and money. It would pre- 
sumably be mainly a military problem. He 
does not think it will prove a safe method of 
conveyance; but, as Maxim has remarked, we 
have not even yet succeeded in making war 
quite safe. 

The Hon. Charles A. Parsons, in the second 
paper, discusses motive power and the steam 
turbine. He commences with a paraphrase of 
a page in the introductory section of Thurs- 
ton’s ‘History of the Steam Engine,’ in which 
the account of the steam turbine in Hero’s 
‘Spiritalia’ is presented, and goes on to say 
that an experiment made years ago in the 
production of a redesigned Hero engine en- 
abled him to obtain twenty horse-power on a 
consumption of but forty pounds of steam per 
horse-power-hour, which is a very fair per- 
formance for engines of the simpler modern 
forms and of similar power. A later modei 
illustrated his system of compounding, but 
without commensurate advantage. Braneca’s 
turbine of 1629, similar in principle and gen- 
eral construction to the impact waterwheel, 
had been reproduced successfully by Dr. La 
Val and is in extensive use in a form illus- 
trating modern  scientifie construction. In 
1854, Mr. Parsons, began his work on his now 
familiar form of compound turbine, adopting 
the type of wheel known in hydraulics as the 
impact turbine. This proved practically suc- 
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cessful, ultimately, and is now made in large 
numbers for electric ‘plants.’ It has been 
proved to be capable of as high economy as 
the reciprocating engines of the best modern 
constructors. 

In 1894, the same plan was adopted for en- 
gines supplied to the Turbinia. The outcome 
was the redesigning of the screw-propeller and 
its method of application and the attainment 
of a higher speed than had ever before been 
recorded, 323 knots, 38 miles, an hour. The 
steam consumption was 144 pounds per horse- 
power-hour, a result better than was usually 
obtained in similar craft with even triple- 
expansion engines and under similar condi- 
tions of steam supply. About 28 pounds of 
steam were vaporized per square foot of heat- 
ing surface of boilers. 

The Viper and the Cobra have been later 
built on the same general plan and the former 
became the record-breaking vessel for the 
world, attaining above forty miles an hour 
(37,118 knots, 43 miles) on the dimensions of 
the regular 30-knot torpedo boat destroyer, a 
length of 210 feet, a beam of 21 feet and with 
350 tons displacement. Water-tube, safety- 
boilers were fitted and the engines were of the 
compound turbine type. 

A design for a war-vessel is hypothetically 
proposed on this plan and Mr. Parsons con- 
siders it possible to build a ship of 420 feet 
length, 42 feet beam and 14 feet draught, hay- 
ing 2,800 tons displacement, which should de- 
velop eighty thousand horse-power and a speed 
of 44 knots (over 51 miles) an hour. This 
represents a concentration of power never be- 
fore dreamed of by the engineer, far less at- 
tempted or approximated, although an Ameri- 
can désigner, Mr. Mosher, has rivalled the 
work of Parsons in smaller craft. 

Papers by Professor Ewing on the ‘Struc- 
ture of Metals’ and by Sig. Marconi on wire- 
less telegraphy fall into the same general cate- 
gory of work in applied science, and those of 
Lord Kelvin, Professor Dewar and others are 
in the field of pure science and have special 
interest through their promise of later utiliza- 
tion. Sir Andrew Noble presents a remark- 
able and illuminating discussion of the mod- 
ern explosives. R. H. Tuursron. 
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SCIENTIFIC JOURNALS AND ARTICLES. 

The American Naturalist for December 
completes the thirty-fifth volume of this 
journal and contains the index for the year. 
The first article, by T. H. Morgan, is a dis- 
cussion of ‘ Regeneration in the Egg, Em- 
bryo and Adult,’ including the use of the term 
‘polarity’ in organic beings and inorganic 
substances. The writer considers that the re- 
organization of living beings is an entirely 
different phenomenon from that of inorganic 
substanees and one of the peculiar properties 
of what we call living matter. C. M. Child 
tells of ‘The Habits and Natural History of 
Stichostemma,’ a small fresh-water nemertean, 
and W. M. Wheeler contributes another of 
his important papers on the history of ants 
under the title of ‘An Extraordinary Ant- 
Guest,’ this being a phorid larva which fastens 
itself to the neck of the larve of a large 
ponerine ant and feeds with its host on food 
prepared by the workers. Herbert W. Rand 
gives an extended abstract of ‘Friedenthal’s 
Experimental Proof of Blood Relationship’; 
this is found in the fact that the blood serum 
of vertebrates undeniably related to one an- 
other has no injurious effect on the corpuscles 
of the different species, while it dissolves 
those of unrelated species. Similarly the 
transfusion of blood of species of one family 
is harmless, while blood transfusion among 
species of different species is harmful and may 
cause death. ‘The number contains the 
‘Quarterly Record of Gifts, Appointments, 
Resignations and Deaths’; Mr. Carnegie still 
continues prominent in the founding of libra- 
ries. 


The Popular Science Monthly for January 
commences the sixtieth volume, and opens 
with a description of ‘The Minnesota Sea- 
side Station’ by Conway MacMillan. The 
station is on the Straits of Fuca in a favorable 
locality for varied research. The problems of 
‘Antarctic Exploration’ are considered by 
J. W. Gregory who notes the objects of the 
four expeditions now on the sea, and Francis 
Galton discusses ‘ The Possible Improvement 
of the Human Breed under existing Condi- 
tions of Law and Sentiment,’ concluding that 
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this is not only desirable but possible. Charles 
V. Chapin writes of ‘The End of the Filth 
Theory of Disease,’ but adds that we should 
not become too closely wedded to the germ 
theory which has replaced it. ‘ Recent 
Eclipses of the Sun’ are deseribed by Solon I. 
Bailey, Edward S. Holden contributes a sketch 
of ‘Friar Roger Bacon,’ and W. H. Dall 
briefly reviews ‘ Lamarck, the Founder of Evo- 
lution,’ a biography by A. S. Packard. The 
final article is on ‘Comet’s Tails, the Corona 
and Aurora Borealis’ by John Cox, being a 
detailed review of Arrhenius’ theory concern- 
ing them. 


The Plant World for November contains 
the ‘ Rooting of Oxalis Leaves’ by John L. 
Shelton, ‘The Blooming of Twining Honey- 
suckles’ by Byron D. Halsted, ‘ Fairy Rings” 
by E. M. Williams, ‘ You Will Have to Hurry ” 
by Aven Nelson, and ‘ Field Notes of a Mid- 
summer Tramp’ by Charles C. Pitt. In 
‘The Families of Flowering Plants’ Charles 
L. Pollard treats of the Order Parietales. 


Popular Astronomy for January gives an 
account of observations on the recent Leonids, 
and an article by William H. Pickering upon 
the ‘Period of Revolution of the Leonids.’ R. 
G. Aitken, of the Lick Observatory, con- 
tributes an article entitled ‘The Sources of 
Standard Time in the Unrted States.’ Shorter 
articles are ‘An Asteroid Orbit of Great 
Eecentricity,’ by E. C. Pickering; ‘Eclipse Aid 
to Chronology,’ by the Rev. Q. A. Wheat; ‘The 
Period of Algol,’ ‘Transformation of the Dif- 
ferentials of Area and Volume,’ by Asaph 
Hall; ‘Motion in the Faint Nebula surround- 
ing Nova Persei,’ by C. D. Perrine, and a 
continuation of Dr. Wilson’s ‘ Light Curve of 
the New Star in Perseus.’ 


Becinnine with the new year The Forester, 
the official organ of the American Forestry 
Association and National Irrigation, the organ 
of the National Irrigation Association, will 
be combined and published under the name 
of Forestry and Irrigation. | 

Dr. Georce B. Suarruck, of the Johns Hop- 
kins University, has lately been elected on the 
Board of Collaborators of the Annales de Geo- 
graphie to take the place of Professor Wm. M. 
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Davis, of Harvard University, who has re- 
cently resigned. 


SOCIETIES AND ACADEMIES. 


NEW YORK ACADEMY OF SCIENCES, SECTION OF 
ASTRONOMY, PHYSICS AND CHEMISTRY. 


Tue Section met at the Chemists’ Club on 
the evening of December 2. The following 
papers were presented : 

Professor M. I. Pupin described an experi- 
mental investigation of ‘Energy-Dissipation’ 
in a weak magnetic field. The substance ex- 
perimented upon was a toroid of square cross- 
section made up of iron plates .010 in. thick. 
The magnetizing force was supplied by a helix 
uniformly distributed over the core. The force 
applied was simple harmonic of 1,800 periods 
per second, and its amplitude could be varied 
from 0 to .1 C.G.S. unit. The inductance 
and resistance of the helix was determined in 
a Wheatstone bridge. The results obtained 
were compared with theory. According to the 
theory worked out by the author, inductance 
(L) and Foucault resistance (R) is given by 
the formule: 


L=2stuhiog” 


4 
R= 
where 


8 ==number of turns in the helix. 
/==permeability of the iron. 
o==specifie resistance of the iron in C.G.S. 


units. 


f—frequency of the magnetizing force. 
h=height of the core in em. 
d=thickness of the plates in em. 
a=internal diameter of the plates. 
b=external diameter of the plates. 


Up to about .05 C.G.S. units of the magnet- 
izing force u is constant and equal to about 80 
in the samples of iron employed; there is no 
hysteresis, and the theory agrees very well 
with experiment. Beyond that limit both L 
and R increase; the increase of R is very 
rapid on account of hysteresis. 

When the core is magnetized by a steady 
force and then after removal of this force L 
and R are measured it is found that they both 
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change on account of the change of «. Their 
values still agree with the theory within the 
above limits of magnetization. Hence weak 
magnetizations are not accompanied by hyster- 
esis, both when the iron is neutral and also 
when it is already, even strongly, magnetized. 

An increase of the permanent magnetization 
diminishes «, and vice versa. The maximum 
change in »« thus obtained was 22 per cent. 

Professor J. K. Rees presented some notes 
and lantern illustrations on observations of 
Leonids made at Bayport by C. A. Post and 
himself. The observations were made at Mr. 
Post’s observatory during the nights from No- 
vember 13 to 16 (both inclusive). 


For the purpose of photographing meteor 


trails four cameras were fastened to the equa- 
torial. Exposures for known times were made 
on identified parts of the sky. The results 
showed meteor trails on the plates taken be- 
tween midnight and sunrise of November 15. 
Quite a remarkable meteor was shown on plates 
taken with the Willard and the Anthony 
lenses. This meteor appeared at 3.58 a. m. 
near the radiant point and exhibited a fine 
head and trail, which remained visible for a 
minute or more. A lantern slide of this 
meteor (made by Mr. Post) was thrown on 
the sereen, and attention was called to the 
peculiar details of the head and trail. Con- 
sidering the number and the brilliancy of the 
meteors which fell during the morning of the 
15th, the trails on the plates are unexpectedly 
few. 


Only during the night of November 14-15 


was a careful attempt made to count the me- 
teors. Miss Edith Post and Miss Greenough 
watched the northeastern and the southeastern 
sky. The observers at the telescope occasion- 
ally aided in counting. Four hundred and 
eighteen meteors, of which all but a very few 
were well-defined Leonids, were counted. Of 
these the greatest number was seen between 
4.30 and 5.55 a. m., November 15, when 273 
were counted. During the last hour the 
shower was evidently increasing. 

The notes on ‘Individual Meteors’ show 
that many bright Leonids fell, showing trails 
which lasted many seconds, and extended 10 


to 30 degrees. 
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Two very brilliant meteors fell at 5.28 a. m., 
November 15, and their paths crossed each 
other. One came from the radiant and the 
other from below Leo and cut the trail of the 
first under Canes Venatici. The trails were 
30 degrees long. 

The hope was expressed that next year we 
would be favored with a shower more brilliant 
and comparable to the showers of 1833 and 
1866, 

F. L. Turts, 
Secretary. 


TORREY BOTANICAL CLUB. 

Tue first paper on the scientifie program on 
December 10, 1901, was by Professor L. M. 
on ‘The Genus Gleichenia.’ This 
was illustrated by specimens and _ sketches, 
showing the principal natural types. The 
paper will be published in full in an early 
number of the Bulletin. 

Mrs. N. L. Britton presented ‘Notes on Ma- 
coun’s Reeent Collections of Canadian 
Mosses,’ speaking of collections made by Pro- 
fessor J. Macoun during the past summer in 
the lower peninsula of Ontario between Lake 
Erie and Lake Ontario. Special mention was 
made of Seligeria campylopoda Kindb., pre- 
viously known only from Owen Sound, but 
now collected at Niagara Falls. This moss 
ordinarily grows in pockets in limestone rocks 
and being very small is easily overlooked. 
Mrs. Britton alluded also to the synonymy of 
Polytrichum Ohioense Ren. & Card. This 
species was distributed by Drummond in his 
Musei Americani as Polytrichum pallidisetum 
and is apparently the same as what was after- 
wards recognized in the Manual of Lesquereux 
and James as Polytrichum formosum, var. 
pallidisetum, but whether the original Poly- 
frichum pallidisetum of Funk is identical re- 
mains to be determined. 

Dr. P. A. Rydberg in ‘A Review of a Re- 
cent Monograph of the Ranunculacee’ dis- 
cussed the work recently written by Dr. K. C. 
Davis. 

The final paper was by Mr. S. H. Burnham 
and was entitled ‘Notes on the Flora of the 
Lake George Region.’ Mr. Burnham referred 
especially to Bidens Becki, an aquatic plant 
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growing in five or six feet of water in muddy 
streams, and to his experiences in collecting it 
through the ice during the last week of No- 
vember of the present year. He also alluded 
to the restriction of Castalia tuberosa to the 
streams flowing directly into Lake Champlain 
while Castalia odorata alone is found in the 
Lake George Basin. 
A. Howe, 


Secretary pro tem. 


NORTHERN SECTION OF THE AMERICAN CHEMICAL 
SOCIETY. 


THE regular monthly meeting of the Sec- 
tion was he!ld on Tuesday evening, December 
17, in the Kidder lecture room of the Massa- 
chusetts Institute of Technology. Professor 
©. F. Chandler, of Columbia University, ad- 
dressed the Society on ‘The Electro-chemical 
Industries at Niagara Falls.’ After tracing 
the historical development of electro-chem- 
istry, Professor Chandler proceeded to discuss 
the development of the Castner process for the 
manufacture of sodium, sodium hydroxide, 
peroxide and cyanide, and the utilization of 
the chlorine from the salt for the manufacture 
of bleaching powder. The Hall process for the 
manufacture of aluminium together with the 
electrolytic purification of bauxite was then 
discussed and illustrated by a large number of 
beautiful specimens. The preparation and ap- 
plications of carborundum, graphite, phos- 
phorus and calcium carbide were considered in 
detail and were used to illustrate the rapid 
development of the electro-chemical industries 


at Niagara Falls. 
Henry Fay, 


Secretary. 


DISCUSSION AND CORRESPONDENCE. 
THE MEASUREMENT OF WIND AT SEA, 


To THe Epriror or Science: In conducting 
at sea the meteorological observations with 
kites that have been deseribed in Sciences, it 
was necessary to deduce from the observations 
on the ship and from the record of velocity 
at the kite the true direction and velocity of 
the wind at sea-level and in the upper air, 
respectively. Knowing the resultant direction 
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and velocity of the wind on the ship or at the 
kite, as well as the speed of the ship, the tri- 
angle of forces gave the true velocity of the 
wind and its direction relative to the course of 


c 


the vessel. For example, let AB be the wind 
due to the motion of the steamer in the oppo- 
site direction and let AC be the wind observed 
on board, the direction relative to the vessel 
being indicated by the drift of the smoke and 
its velocity measured by an anemometer. Then 
the third side, BC, of the triangle represents 
the direction of the natural wind and its 
velocity on the same scale. The problem is not 
new, for in Abbe’s ‘Treatise on Meteorological 
Apparatus and Methods’ (Report of the Chief 
Signal Officer for 1887, Part 2), several graph- 
ical and mathematical solutions that have been 
proposed since 1847 are cited, and in the No- 
vember Pilot Chart of the United States Hydro- 
graphic Office, a table shows the true direction 
of the wind with regard to the ship and its 
force, when there are known, the speed of the 
ship, the angle that the apparent wind makes 
with it (points off the bow) and the force of 
this wind. 

It does not seem to be understood, however, 
that the same result may be reached without 
any measurement whatever of wind velocity 
or estimation of force by merely measuring, 
in addition, the angle that the true wind 
makes with the ship, which is easily done by 
watching from the weather side the wave- 
crests as they approach the vessel. If, in the 
figure, AB again represent in direction and 
speed the ship’s wind, and AC, in direction 
only, the resultant wind, then by measuring 
the angle DBA that the true wind makes with 
the ship we have, as before, the third side, BC, 
of the triangle. The method fails when the 
wind is in line with the ship’s course and be- 
comes inaccurate when the angle between 
them is small. In other cases, since the speed 
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and course of the ship are always sufficiently 
known and the two angles BAC and DBA can 
be measured with precision, the method is bet- 
ter than the first because of the difficulty in 
measuring the resultant velocity, arising from 
the upward deflection of the wind on striking 
the ship. When steaming through calm air, 
experiments with Dines’ portable pressure 
anemometer demonstrated that in few locali- 
ties on board was the speed of the vessel indi- 
cated by the horizontal movement of the air, 
one such place being just aft of the bow. Else- 
where a less speed was usually recorded, 
though under the bridge the compressed vein 
of air flowed astern faster than the boat moved 
ahead. In view of this difficulty of measuring 
the apparent wind velocity on a moving ves- 
sel, any method of ascertaining the true 
velocity with considerable accuracy, without 
employing an anemometer, is desirable from 
a scientific as well as from a practical stand- 
point, and, therefore, the simple method last 
described, which may usually replace the 
other, is now published for the first time, so 
far as the writer is aware. 
A. Lawrence Rorcn. 
Bivue Hitt METEOROLOGICAL 
OBSERVATORY, December 10, 1901. 


THE ANDREW CARNEGIE RESEARCH SCHOLARSHIP. 


A researcu scholarship or scholarships, of 
such value as many appear expedient to the 
Council of the Iron and Steel Institute, from 
time to time founded by Mr. Andrew Car- 
negie (Vice-President), who has presented to 
the Iron and Steel Institute sixty-four one- 
thousand dollar Pittsburg, Bessemer and Lake 
Erie Railroad Company 5 per cent. Debenture 
bonds for the purpose, will be awarded an- 
nually, irrespective of sex or nationality, on 
the recommendation of the council of the 
institute. Candidates, who must be. under 
thirty-five years of age, must apply, on a 
special form before the end of March to the 
secretary of the institute. 

The object of this scheme of scholarships 
is not to facilitate ordinary collegiate studies, 
but to enable students, who have passed 
through college curriculum or have been 
trained in industrial establishments, to con- 
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duct researches in the metallurgy of iron and 
steel and allied subjects, with the view of 
aiding its advance or its application to in- 
dustry. There is no restriction as to the place 
of research which may be selected, whether 
university, technical school, or works, provided 
it be properly equipped for the prosecution of 
metallurgical investigations. 

The appointment to a scholarship shall be 
for-one year, but the council may at their 
diseretion renew the scholarship for a further 
period instead of proceeding to a new elec- 
tion. The results of the research shall be com- 
municated to the Iron and Steel: Institute in 
the form of a paper to be submitted to the 
annual general meeting of members, and if the 
council consider the paper to be of sufficient 
merit, the Andrew Carnegie Gold Medal shall 
be awarded to its author. Should the paper 
in any year not be of sufticient merit, the 
medal will not be awarded in that year. 

By Order of the Council, 
Bennett H. Broveu, 

28, VicrortiA STREET, LONDON. Secretary. 


CURRENT NOTES ON PHYSIOGRAPHY. 
THE WASHINGTON FOLIO. 


Tue Washington double-sheet folio, by Dar- 
ton and Keith, embraces a district in which 
the Potomac flows from its gorge in the Pied- 
mont plateau to its estuary in the Coastal 
plain. Along the junction of the two areas is 
an ‘inner lowland’ similar to that so well de- 
veloped in New Jersey, but of less breadth. It 
is determined on one side by the descending 
floor of erystallines on which the Coastal plain 
strata rest, and on the other by a pale and 
ragged ‘cuesta’ whose sinuous crest appears 
to be held up by the Matawan formation, over- 
lapped by abundant later deposits, while the 
lowland itself is opened out on the clays and 
sands of the Potomae (Cretaceous) formation. 
The economic sheets give the underground 
contours of water-bearing strata. The struc- 
tural sections exhibit the wonderfully even 
truncation of the steep-dipping crystallines in 


the Piedmont area. A novel feature is pre- 


sented on the physiographic geology sheet, 
where the existing planes and slopes are colored 
according to the date of their production, and 
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not that of the rocks on which they are carved. 
This brings out clearly the pre-Columbia dis- 
section of the Lafayette plain, as well as the 
Columbia and later terraces, the latter having 
their greatest extension along the inner low- 
land between the old land and the cuesta. 


PHYSIOGRAPHIC ECOLOGY. 

‘Tue Physiographic Ecology of Chicago and 
Vicinity, a study of the origin, development 
and classification of plant societies,’ by Cowles 
(Botan. Gazette, XXXI., 1901, 73-108, 145- 
182), and ‘The Genetic Development of the 
Forest of Northern Michigan, a study in 
physiographie ecology,’ by Whitford (ibid., 
289-325), are essays in which the relation of 
plant distribution to land forms is carried to 
much more than ordinary detail. Not only 
is the existing distribution of plants traced 
out, but the extension of one plant society 
and the corresponding restriction of another, 
with the slow advance of physiographic de- 
velopment, as previously suggested by Wood- 
worth, are here clearly pointed out, as in the 
diseussion of the flora of ravines, valley sides 
and flood plains. 

Studies of this kind are of especial interest 
to the physiographer from the use that they 
make of physiographic details; they are en- 
couraging in the evidence that they give that 
the real intention of physiography is coming 
to be recognized. It is not so much an end in 
itself as a means to a larger end; hence it 
must concern itself not only with large fea- 
tures of earth form and climate, but with local 
details as well. It is particularly in these 
applications of physiography that an effective 
terminology will be demanded, for when the 
distribution of plant societies is followed out 
on so gently modulated a surface as that of a 
flood plain, nothing less than a systematic and 
detailed method of deseription will suffice. 
When not only biologists, but geographers and 
even travelers come to avail themselves of the 
results of physiographic study, the need of a 
careful terminolegy wili be still more ap- 
apparent. 

THE COAST-PLAIN OF NORWAY. 


Unper the title ‘Sondre Helgelands mor- 
fologi’ (Norges geol. undersdgelse, No. 29, 


far 
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1900, 1-61; German abstract, 160-170), Vogt 
describes the leading features of a part of mid- 
western Norway, including a typical portion 
of the coast plain whose general occurrences 
and origin by marine abrasion were first an- 
nounced by Reusch in 1894, and whose forms 
were further illustrated by Richter (see 
Science, June 26, 1896). Between latitudes 
633° and 663°, the coast plain, now much dis- 
sected and mostly submerged, has a breadth 
of about 45 kil., or a third of that of Nor- 
way in this district. It bears some large un- 
consumed eminences here and there. Its inner 
border lies along a tolerably direct line at an 
altitude of from 20 to 50 met., and is well 
defined by the rather abrupt ascent to the 
highlands whose altitude shows that some 400 
met. of rock was worn away in abrading the 
inner part of the plain. Further inland, the 
highlands are too uneven to be regarded as 
an uplifted peneplain; but they have been 
heavily denuded, their summits are composed 
of their hardest rocks, and their summit 
heights show a marked accordance with a 
plane sloping seaward at an angle of 40’. 
Belts of limestone have been worn down in 
longitudinal valleys by which inland com- 
munication is favored. Transverse valleys, 
now occupied by fiords, lead to the coast. Re- 
turning to the coast plain, it slopes gently 
westward, and as it gradually dips under the 
sea thousands or tens of thousands of sker- 
ries fringe the shore line. Its outer edge is 
now at a depth of from 10 to 30 met., beyond 
which the bottom descends more rapidly. The 
slope of the plain is ascribed in part to post- 
glacial tilting (23’), in part to an original 
declivity due to abrasion as the land slowly 
sank. The date of abrasion is given as pre- 
glacial, and the fiords and other channels by 
which the plain is intersected are ascribed 
largely to glacial erosion acting on lines of 
previously established valleys. The fiords 
reach depths of from 400 to 600 met. beneath 
the sea, or from 1,250 to 1,500 met. below the 
adjoining highlands; their depth decreases 
forward in the coast plains. The shore lines 
(strandlinjen) that were cut during the post- 
glacial submergence stand somewhat higher 
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than the inner border of the abraded plain, 
with which they should not be confused. 


SWEDISH GLACIAL LAKES. 


Hansen has shown that the shore lines of 
extinct lakes occur in deep east-discharging 
valleys that occupy a belt next east of the gen- 
eral watershed of the Scandinavian highlands, 
and that the barriers by which the lake waters 
were held consisted of residual ice masses; 
thus confirming the generalization that the 
iceshed of the glacial period (as determined 
by striations and boulders) lay somewhat east 
of the watershed. <A special account of some 
of these lakes is given by Gavelin (‘On the 
glacial lakes in the upper part of the Ume 
river valley.’ Bull. Geol. Inst. Univ. Upsala, 
IV., 1900, 231-242, map). One of these lakes 
in lat. 66° was over 100 kil. long, with a width 
up to 9 kil., and a depth of 150 or 200 met. 
Its outlet was westward across a pass at an 
elevation of 534 met. Wave-cut terraces in 
till and stream-built deltas of gravel are trace- 
able round the shore line, which rises eastward 
with a gradient of about 1:2,000. A higher 
water level is found at altitudes varying be- 
tween 700 and 760 met. Many other shore 
lines of this kind await the attention of the 
explorer. W. M. Davis. 


BOTANICAL NOTES. 
POPULARIZING FORESTRY INFORMATION. 


Mr. Asspotr Kinney, of Los Angeles, Cali- 
fornia, has rendered forestry a good service 
by bringing out a pretty book entitled, ‘Forest 
and Water,’ in which he diseusses in a non- 
technical way many things which bear upon . 
our forests and their management as well as 
their mismanagement. In a series of short 
chapters the author discusses enthusiastically 
and earnestly, if not always learnedly, many 
things pertaining to trees and their environ- 
ment. Thus he takes up the origin and con- 
tinuance of forests, forest fires, pasturage in 
forests, need of government control, forests 
in relation to torrents, study of the pines, 
eedars and other trees, some relations be- 
tween forests and water supply, forest reser- 
voirs, ete. In speaking of forest fires the 
author says, “Fire is more dreaded than any 
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other destroying agent by those interested in 
forests.” In regard to the pasturing of sheep 
in the publie forests Mr. Kinney speaks very 
plainly, denouncing the practice in strong 
terms, as most destructive to the forests. The 
book is illustrated with half-tone reproduc- 
tions of striking photographs, which cannot 
fail to arrest attention. While the literary 
side of the book leaves something to be de- 
sired, there is no question that it will do much 
good, and the author is to be commended for 
his effort. 


TITLES OF RECENT ARTICLES AND PAMPHLETS. 


Unper the title ‘ Beitraege zur Kenntniss der 
Grasroste’ Fritz Mueller discusses in ‘ Beihefte 
zum Botanischen Centralblatt, Band X., a 
new species of Puccinia (P. symphyti-bromo- 
rum) related to Ericksson’s P. dispersa, and 
in the course of his paper gives the details of 
many cultural experiments. The latter will 
be of much interest to students of the 
Uredineae who are engaged in similar work 
—Dr. Th. Valeton, in the ‘Bulletin de L’In- 
stitut Botanique de Buitenzorg’ (VIII.), in 
an article entitled ‘Die Arten der Gattungen 
Coffea L., Peristomeris Thw.,und Lachnastoma 
Korth., gives the results of a critical study of 
these genera in the form of careful diagnosis, 
followed by notes on certain species. Coffea 
is divided into two subgenera, viz., Eucoffea 
(which includes among others the well-known 
C’. arabica), and Paracoffea, containing six to 
eight Asiatic and African species.—Robert 
Hegler’s paper, ‘Untersuchungen ueber die 
Organization der Phycochromaceenzelle,’ in 
Pringsheim’s ‘Jahrbuecher’ (Bd. XXXVI), 
is important as a contribution to our knowl- 
edge of the structure of the cell of Proto- 
phytes. He distinguishes what he regards as 
a genuine nucleus in every cell, and is able 
to separate this from the cytoplasm. In each 
he makes out a ground-mass in which is a 
more deeply staining granular part. In divis- 
ion he describes what appears to be a crude 
imitation of the karyokinetic stages as seen 
in higher plants, but his photographs do not 
certainly sustain this statement.—In the last 
number of Hedwigia (Bf. XL., Hft. 5) Georg 
Bitter brings to a close his paper, ‘Zur Mor- 
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phologie und Systematic von Parmelia,’ in 
which he has diseussed in particular the sub- 
genus Hypogymnia.—A notable paper in the 
September Annals of Botany is Margaret C. 
Ferguson’s ‘Development of the Egg, and 


Fertilization in Pinus strobus, in which she 
notes the similarity between fertilization in 


the pines and processes known to take place 
during fertilization in some animals. Three 
plates of about ninety figures illustrate the 
paper.—V. S. White’s paper, ‘The Tylosto- 
maceae of North America,’ in the August 
Bulletin of the Torrey Botanical Club, is a 
valuable contribution to our knowledge of 
these curious puff-balls. The paper is illus- 
trated with ten plates, including seventy-eight 
figures —Dr. Walter Migula, the well-known 
German botanist, has undertaken to bring 
out a new ‘Kryptogamen Flora’ of Germany, 
which is to constitute the fifth, sixth and 
seventh volumes of Thome’s ‘Flora von 
Deutschland, Césterreich und der Schweiz.’ 
The first Lieferung takes up the Bryophyta. A 
feature of the work is to be the use of colored 
plates for illustrating the text, and the ex- 
amples given in the first number indicate that 
this part of the work is to be well done.— 
Numbers 209 and 210 of Engler and Prantl’s 
‘Pflanzenfamilien’ are devoted to the Selagi- 
nellaceae, and the fossil members of this 
family and of the Lycopodiaceae, and in addi- 
tion, the Lepidodendraceae.—T he sixth ‘Heft’ 
of Engler’s ‘Pflanzenreich’ has appeared, and 
we may now judge of the magnitude and im- 
portance of the work which Engler has under- 
taken. These six Heften have treated of the 
families Musaceae, Typhaceae, Sparganiaceae, 
Pandanaceae, Monimiaceae,  Rafflesiaceae, 
Hydnoraceae, and Symplocaceae, and to these 
about four hundred and fifty pages have been 
given. The illustrations and text maintain 
the high standard of the earlier numbers. 


SUPPLEMENT TO NICHOLSON’S DICTIONARY 
OF GARDENING. 

Boranists and horticulturists will find much 
of value in the two volumes which constitute 
the supplement to this well-known work. In 
747 pages the editor has succeeded in adding 
a great amount of new and supplemental mat- 
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ter, and in fact brings the work fairly up to 
the present. The volumes have the appear- 
ance of those which preceded them, and the 
typography and illustrations are of the high 
order with which we were familiar in the 
earlier volumes. The colored plates, which 
are quite lavishly used, are very fine, indeed; 
in fact they are not to be excelled anywhere 
in works of this class. Many of the black illus- 
trations are from photographs which have 
been reproduced with unusual fidelity. In the 
text the topies which attract one on account of 
full treatment are: Adiantum, where many 
additions are made; Alsophila, to which two 
beautiful illustrations are added; Aquatic 
Plants, covering eight pages, and including 
five fine photographs; Asplenium, with forty 
figures, and covering thirteen pages; Bedding 
Plants, nine pages; Cacti, eight pages; Chrys- 
anthemum, ten pages; Cypripedium, twelve 
pages; Ferns, six pages; Landscape Garden- 
ing, eleven pages; Sphingidae, six pages; 
Tulipa, four pages. 
Cuartes E. Bessey. 
UNIVERSITY OF NEBRASKA. 


THE CARNEGIE INSTITUTION. 


Mr. ANpREw CarNeair’s great gift of $10,- 
000,000 for scientific research has beeen trans- 
ferred to a corporation to be known as ‘The 
Carnegie Institution. The original incor- 
porators are Secretary Hay, Dr. D. C. Gilman, 
lately president of Johns Hopkins Uni- 
versity and director of the Washington Me- 
morial Institution; the Hon. Chas. D. Wal- 
cott, director of the U. S. Geological Survey 
and president of the Board of Trustees of the 
Washington Memorial Institution; Dr. John 
S. Billings, U. S. A. (retired), director of the 
New York Public Library; the Hon. Edward 
D. White, associate justice of the Supreme 
Court of the United States, and the Hon. 
Carroll D. Wright, U. S. Commissioner of 
Labor. The original incorporators will select 
a board of from 27 to 30 trustees. 

The preamble of the articles of incorpora- 
tion is as follows: 


We, the undersigned, persons of full age and 
citizens of the United States and a majority of 
whom are citizens of the District of Columbia, be- 
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ing desirous to establish and maintain in the City 
of Washington, in the spirit of Washington, an 
institution for promoting original research in 
science, literature and art, do hereby associate 
ourselves as a body corporate for said purposes 
under an act to establish a code of law for the 
District of Columbia, approved March 3, 1901, 
Sections 599 to 604 inclusive. 


The objects of the institution, in addition 
to the promotion of research, are set forth as 
follows: 

To acquire, hold and convey real estate and 
other property necessary for the purpose of the 
institution and to establish general and specific 
funds. 

To conduct, endow and assist investigation in 
any department of scientific literature or art, 
and to this end to cooperate with governments, 
universities, colleges, technical schools, learned 
societies and individuals. 

To appoint committees of experts to direct 
special lines of research. 

To publish and distribute documents, to con- 
duct lectures and to hold meetings. 

To acquire and maintain a library and, in gen- 
eral, to do and perform all things necessary to 
promote the objects of the institution. 


SCIENTIFIC NOTES AND NEWS. 


SomE account of the recent meeting of the 
American Society of Naturalists and the 
affiliated societies will be found at the begin- 
ning of the present issue of Science. The ad- 
dress of the president, Professor Sedgwick, is 
also printed above. It may be added that the 
society took action commending a national 
board of health and the preservation of the 
remains of the cliff-dwellings in Arizona. The 
sum of $50 was appropriated toward the Uni- 
versity table at the Naples Zoological Station. 
A committee was appointed, consisting of 
Professors Minot (chairman), Sedgwick, Cat- 
tell, Wilson and McGee, to confer with a sim- 
ilar committee to be appointed by the natur- 
alists of the Central and Western States in 
regard to the relations of the two societies. 
The officers elected for next year are as fol- 
lows: President, J. McKeen Cattell, Columbia 
University; Vice-Presidents, C. D. Wolcott, 
U. S. Geological Survey, L. O. Howard, De- 
partment of Agriculture, and D. P. Penhal- 
low, McGill University; Secretary, R. G. Har- 
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rison, Johns Hopkins University; Treasurer, 
M. M. Metcalf, Woman’s College, of Balti- 
more; Members of Executive Committee, W. 
T. Sedewick, Massachusetts Institute of Tech- 
nology, and FE. B. Wilson, Columbia Uni- 


versity. 

A meetina of naturalists of the Central 
States was held at Chicago, January 2, 1902, 
and it was voted to organize a society of 
naturalists of the Central States. A commit- 
tee of five was ordered to be appointed by 
the presiding officer, Professor S. A. Forbes, 
to confer with a committee to be appointed by 
the American Society of Naturalists, and also 
to report a form of organization and to nomi- 
nate members in accordance with the consti- 
tution of the American Society ot Naturalists. 
It was voted to meet next year during con- 
vocation week at Washington. 


A meetine of zoologists of the Central and 
Western States was held at Kent Theater, Chi- 
cago, January 2, 1902. Professor Davenport 
was chosen moderator. A committee of three 
was appointed, consisting of Professors 
Forbes, Reighard and Davenport, to draw up 
a constitution. It was voted to meet next 
convocation week at Washington. 


Tue American Morphological Society elected 
the following officers for 1902: President, H. 
C. Bupmus; Vice-President, G. H. Parker; 
Secretary and Treasurer, M. M. Metcalf; 
ecutive Committee, H. S. Jennings and R. G. 
Harrison. 


Tue officers elected by the Association 
of American Anatomists are as follows: Pres- 
ident, G. S. Uuntington, New York; Vice- 
President, D. S. Lamb, Washington; Secretary 
and Treasurer, G. Carl Huber, Ann Arbor; 
New Members of Executive Committee, C. A. 
Hamann, Cleveland, George A. Piersol, Phila- 
delphia, and F. H. Gerrish, Portland, Me. 


Tue American Psychological Association 
elected officers as follows: President, E. A. 
Sanford, Clark University; Secretary and 
Treasurer, Livingston Farrand, Columbia 
University; New Members of the Council, G. 
S. Fullerton, University of Pennsylvania, and 
G. T. W. Patrick, lowa State University. 
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At the recent Rochester meeting of the 
Geological Society of America the following 
officers were elected: President, N. H. Win- 
chell, Minneapolis; First Vice-President, S. F. 
Emmons, Washington; Second Vice-Presi- 
dent, J. C. Branner, Stanford University; 
Secretary, H. L. Fairchild, Rochester, N. Y.; 
Treasurer, I. C. White, Morgantown, W. Va.; 
Editor, J. Stanley-Brown, Washington; Li- 
brarian, E. P. Cushing, Cleveland, O.; Coun- 
cillors, C. W. Hayes, Washington, and J. P. 
Iddings, Chicago. 

Captain Atrrep T. Manan, U. S. N. (re- 
tired), known for his publications on naval 
and military problems, has been elected pres- 
ident of the American Historical Association. 
The Association will meet next year at Phila- 
delphia. 

Cot. Jacop L. Greene, of the Connecticut 
Mutual Life Insurance Co., has been elected 
president of the Hartford Scientific Society, 
in place of Dr. Geo. L. Parmele, who declined 
reelection. 

Proressor Vircnow, while stepping from a 
trolley car in Berlin on January 5, fell and 
was so much injured that it was necessary to 
carry him to his house. 

Mayor Low has appointed Mr. Ernst J. 
Lederle health commissioner of New York 
City, with Dr. Herman M. Biggs as medical 
officer, having charge ofthe medical affairs of 
the board. J. M. Woodbury, M.D.,has been ap- 
pointed street cleaning commissioner. 

Dr. Artuur Woopwarp, F.R.S., has 
been appointed keeper of geology in the Brit- 
ish Museum in succession to Dr. Henry Wood- 
ward, F.R.S., who recently retired. It is 
rumored that Dr. A. S. Woodward is likely to 
be succeeded in the assistant keepership by 
Dr. Francis Arthur Bather, who has been an 
assistant in the museum since 1887. Dr. 
Bather is one of the most distinguished mem- 
bers of the modern school of paleontology in 
Europe, and is a frequent contributor to 
Science. He personally known and 
esteemed by a large circle of scientific friends 
in this country. 


Dr. Somervitue, late professor of 
agriculture at the University of Cambridge, 
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has been appointed to be an assistant secre- 
tary to the board of agriculture on the re- 
tirement of Sir Jacob Wilson. 


Mr. Francis J. E. Sprine, senior inspector 
of railways in India, has been given the de- 
gree of Master of Engineering at Dublin 
University. It is doubtful whether Mr. 
Spring’s valuable services for thirty years on 
the railways and other engineering works in 
India enabled him to understand the Latin 
oration given on the occasion by the public 
orator, Dr. R. Y. Tyrrell. 

Mr. Wiieu1am Hunter, assistant to the bac- 
teriologist to the London hospital, has been 
appointed government bacteriologist to the 
Colony of Hong Kong. 

Dr. Samuet Catvin, state geologist of Iowa, 
recently delivered a lecture on the ‘Ice Age 
in Iowa’ before the science teachers at the 
Iowa State Teachers’ Association. 


Proressor T. D. A. CocKERELL has been 
elected a correspondent of the Philadelphia 
Academy of Natural Sciences. 


Dr. H. M. Savitue, of the American Museum 
of Natural History, left Mexico City on De- 
cember 31, to continue explorations of the 
ruins in the Oaxaca Valley. 


Proressor LAWRENCE Bruner, who has on 
several former occasions visited the warmer 
portions of North and South America for sim- 
ilar purposes, is contemplating a trip to Costa 
Rica during the months of February, March 
and April for the purpose of collecting ma- 
terial for his and other departments in the 
University of Nebraska. While primarily 
thus employed, he would be pleased to under- 
take the collection of material for other in- 
stitutions when such collecting would not too 
greatly interfere with the outlined work of 
the expedition. Other members of the party 
have also had experience in field work. This 
expedition is not undertaken entirely in the 
interests of the University of Nebraska and 
the funds to pay the expenses of the same are 
to be supplied only in part by that institu- 
tion, and it is expected that the commissions 
undertaken for others would in a measure 
meet this deficiency. Any person or institu- 
tion wishing to learn further particulars con- 
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cerning this proposed expedition is requested 
to correspond with Mr. Bruner at the Uni- 
versity of Nebraska. It is planned to sail 
from New Orleans on or about February 14, 


* 1902. 


A CABLEGRAM to the New York Sun from St. 
Petersburg reports that the expedition under 
Dr. Herz, which was sent to Kolymsk by the 
St. Petersburg Academy of Science, has ar- 
rived at Srednokkolynsk with the remains of 
a male mammoth. The hide is in an almost 
complete state of preservation. In the stomach 
and teeth the remains of undigested food were 
discovered. 


WE learn from The British Medical Journal 
thaton December 10 a bronze medallion portrait 
of the late Professor Thomas Jones, which has 
been placed in Owens College Medical School, 
was unveiled in the presence of a large gath- 
ering of friends and students. At the same 
time a brass tablet bearing the names of Pro- 
fessor Jones and those of Dr. Davies, Mr. 
Eames and Dr. Aldred, former medical stu- 
dents of the college, who also lost their lives 
in the South African war, was unveiled. The 
total sum contributed by 275 subscribers to 
the memorial was £978, and Professor Wright, 
the treasurer, after defraying the cost of the 
medallion and tablet, was able to hand over 
£852 to the college authorities for the founda- 
tion of an exhibition in anatomy. 


Mr. Epmunp Smiru, archeological 
surveyor of the northwestern provinces of 
India, died of cholera on November 21, at the 
age of forty-three years. He had an important 
work in preserving archeological remains and 
in publishing descriptions and drawings. 


Mr. Henry Georce Manan, senior fellow of 
Queen’s College, Oxford, and for twenty years 
head of the science department at Eton, died 
at Gloucester on December 21. He was a 
fellow of the Chemical Society and was joint 
author with Mr. A. G. V. Harcourt, of Christ 
Church, of ‘Exercises in Practical Chemistry,’ 
now in its fifth edition, and of other smaller 
works on chemistry and physics. 

WE regret also to record the deaths of Pro- 
fessor J. H. Chievitz, director of the Anatomi- 
cal Museum at Copenhagen, of Dr. Carl 
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Cramer, professor of botany in the Technical 
College at Zurich, and of Professor Henry 
Settegast, director of the Agricultural Insti- 
tute at Jena. 


Sir Ernest Cassez has given through King 
Edward £200,000 for a sanitarium for con- 
sumptives. The King has appointed an 
advisory committee, composed of leading physi- 
cians, including Sir William Henry Broad- 
bent, Sir Richard Douglas Powell, Sir Francis 
Henry Lacking, and Sir Felix Semon. Three 
prizes of £500, £200 and £100, respectively, 
have been offered in connection with this 
scheme, for the best essays on, and plans for, 
the construction of the sanitarium. The com- 
petition is open to medical men of all nation- 
alities. 


By the will of Miss C. B. De Peyster, the 
New York Ilistorical Society, will, on the 
death of her sisters, receive an estate of $130,- 
000. 


UNIVERSITY AND EDUCATIONAL NEWS. 

CoLLece has collected the $300,000 
necessary to secure the $200,000 offered by Mr. 
John D. Rockefeller a year ago, and thus in- 
creases its endowment by $500,000. Barnard 
College, Columbia University, has not been so 
fortunate in fulfilling the terms of Mr. Rocke- 
feller’s offer of $200,000, but Mr. Rockefeller 
has extended the time to April 1. 


Four trustees of the Worcester Polytechnic 
Institute, Messrs. S. Salisbury, C. H. Whit- 
comb, C. H. Morgan and C. G. Washburn, 
have given $30,000 to the institute. Part of 
the money will be devoted to the erection of a 
new foundry and forge shop. 


MacDonatp has placed $125,- 
000 at the disposal of the Ontario Government 
to be used in the erection of buildings at the 
Guelph Agricultural College, for the purpose 
of giving instruction to school teachers in 
the elements of nature-study and domestic 
science. 


Lorp SrratuHcona has given £25,000 to 
Aberdeen University. 


THe sum of about $80,000 has now been con- 
tributed toward the endowment of the chair of 
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political economy and social science at Wash- 
ington and Lee University in memory of the 
late William L. Wilson. $100,000 must be col- 
lected, and it is hoped that subscriptions will 
be sent to the treasurer of the fund, Mr. Her- 
bert Welch, 1305 Arch Street, Philadelphia, 
Pa. 

Ir is said that M. Robert Lebaudy has of- 
fered $25,000 towards the establishment of a 
French industrial school in connection with 
the University of Chicago. The new school 
is to be an integral part of the University and 
the necessary buildings will be located on the 
campus. The purpose of the school is the sys- 
tematic study of American industrial and 
business methods. The students will consist 
of 600 graduates of French colleges, who will 
be selected by the French Government. 


A DEPUTATION, representing the English 
university colleges of Bristol, Dundee, Leeds, 
Liverpool, London, Manchester, Neweastle 
(Durham College of Science), Nottingham 
and Sheffield, recently visited the chancellor 
of the exchequer to urge an increase in the 
grant of £25,000 distributed among the col- 
leges. No hope, however, was given that the 
grant would be increased, except in so far as 
new colleges may receive small grants. 


Mr. Water Pavtmer, M.P., has given £2,000 
to the University of London to provide the 
apparatus required for the proposed post- 
graduate courses of lectures in physiology. 


Ar the University of London, university 
scholarships have been awarded as the result 
of the recent B.A., B.Se., and M.B. examin- 
ations to the following: Classics, H. G. 
Wood; mathematics, F. Slator; chemistry, G. 
Tattersall; zoology, H. M. Woodcock; experi- 
mental physics, J. Satterly; medicine, C. J. 
Thomas; obstetric medicine, A. E. Jones; 
forensic medicine, E. M. Sharp. 


Dr. G. E. Fettowes, assistant professor of 
history in the University of Chicago, has been 
elected president of the University of Maine. 


Dr. D. A. Wetsu, senior assistant to the 
professor of pathology in the University of 
Edinburgh, has been appointed to the chair 
of pathology in the University of Sydney. 
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